577  SOURCES  AND  NATURE  OF  COST  ANALVSIS  DATA  BASE  REFERENCE  1/2 
MANUAL(U)  ARHV  AVIATION  RESEARCH  AND  DEVELOPHENT 
COMMAND  ST  LOUIS  MO  U  CR05BV  JUL  82 

UNCtASSIFIED  USRRVRADC0M-TM-82--F-3  F/G  14/1  NL 


1.25  III  1.4 


1.6 


MICROCOPY  RESOLUTION  TEST  CHART 
NAHONAL  BURtAU  Of  STANDARDS  l%j  A 


OTIC  FILE  COPY 


ADA13157T 

AVRADCOM 

TECHNICAL  MEMORANDUM  TM  83-F-3 


SOURCES  AND  NATURE  OF  COST  ANALYSIS 
DATA  BASE  REFERENCE  MANUAL 


WILLIAM  CROSBY,  ECONOMIST 


INTERIM  REPORT  (UPDATE) 


JULY  1983 


OTIC 


22196} 


APPROVED  FOR  PUBLIC  RELEASE;  DISTRIBUTION  UNLIMITED 

US  ARMY  AVIATION  RESEARCH  AND  DEVELOPMENT  COMMAND 
DIRECTORATE  FOR  PLANS  AND  ANALYSIS 
DATA  ANALYSIS  AND  CONTROL  DIVISION 
ST.  LOUIS,  MO  63120 


hA 


8S  08  is  038 


.  V  I  NC). /V  SI 


security  Cl  USSlFICATICN  OF  THIS  PAGE  P»l»  Fnlmmtlj 


REPORT  DOCUMENTATION  PAGE 


1  REPORT  NUMBER 


USAAVRADCOM  TM  8  3-1-’- 3 


4.  TITLE  r«ncf  Sufetai*) 

Sources  and  Nature  of  Cost  Analysis  Data  Base 
Reference  Manual 


7.  AUTHORfaJ 


READ  INSTRUCTIONS 
BEFORE  COMPLETING  FORM 


3.  RECIPIENT'S  CATALOG  NUMBER 


5.  TYPE  OF  REPORT  A  PERIOD  COVERED 

Interim  Report  (Update) 


6.  PERFORMING  ORG.  REPORT  NUMBER 

USAAVRADCOM  TM  83-F-3 


a.  CONTRACT  OR  GRANT  NUMBER!*; 


William  Crosby 


9.  PERFORMING  organization  NAME  AND  ADDRESS  10.  PROGRAM  ELEMENT.  PROJECT,  TASK 

US  Army  Aviation  Research  and  Development  Command  numbers 

Directorate  for  Plans  and  Analysis ,  Data  Analysis 
and  Control  Division,  4300  Goodfellow  Blvd 
MO  63120 


controlling  Of FICE  name  AND  ADDRE« 

US  Army  Aviation  Research  and  Development  Command 

Directorate  for  Plans  and  Analysis,  Data  Analysis 
and  Control  Division,  4300  Goodfellow  Blvd 
St.  Louis,  MO  63120 


4.  monitoring  agency  name  a  ADDRESSCJ!  dlllatmnt  trom  ConUolllag  OtUc»)  I  15.  SECURITY  CLASS,  (at  thim  tapott) 


12.  report  DATE 

July  1983 


19.  NUMBER  OF  PAGES 


IS.  DISTRIBUTION  STATEMENT  (at  tfii*  Rapart) 


UNCLASSIFIED 


IS*,  declassification/ downgrading 

SCHEDULE 


Approved  for  public  release;  distribution  unlimited. 


17.  DISTRIBUTION  STATEMENT  (at  tha  abaUael  antarad  In  Black  30,  II  dlllarant  ftaw  Rapart) 


IS.  SUPPLEMENTARY  NOTES 


This  report  supersedes  USAAVRADCOM  Technical  Report  79-9. 


If*  KEY  WORDS  (Conilnvtm  on  rororo#  midm  1/  noco««ory  identity  by  btock  nutnbmr) 


Cost  Analysis,  Data  Base,  Data,  Reports 


^  ABSTRACT  (*Cootiauo  fovoroo  tf  nocoooofy  mod  idmtutfy  bj  block  numbmrj 

iting  specific  examples,  the  report  examines,  evaluates,  analyzes  and  portrays 
the  sources  and  nature  of  the  Cost  Analysis  data  base  emphasizing  important  in¬ 
terrelationships  between  process  (gathering,  normalization,  evaluation),  profes¬ 
sional  skill  requirements,  the  planning  of  future  report  revisions,  and  the 
development  of  new  data  sources.  For  analysis,  the  main  body  of  the  report 
employs  an  expanded  13-step  format.  Entries  on  the  format  were  obtained  from 
personal  interviews.  The  report  is  organized  to  permit  future  changes  and  to 
facilitate  cross-referencingjy- 


DO  /.SS-T*  1473 


EOtTTON  OF  I  NOV  69 


.OBSOLETE  UNCLASSIFIED 

SECURITY  classification  OF  THIS  PAGE  (Bkan  Data  Entarad) 


SOURCES  AND  NATURE  OF  COST  ANALYSIS 
DATA  BASE  REFERENCE  MANUAL 


WILLIAM  CROSBY,  ECONOMIST 


JULY  1983 


US  ARMY  AVIATION  RESEARCH  AND  DEVELOPMENT  COMMAND 
DIRECTORATE  FOR  PLANS  AND  ANALYSIS 
4300  GOODFELLOW  BOULEVARD 
ST.  LOUIS,  MO  63120 


iv 


ACKNOWl-EDdEMENTS 


Apprei-iatlon  is  expressed  to  all  personnel  of  the  Directorate  for  Plans 
and  Analysis.  Without  their  diligence,  attention  to  detail,  perseverance 
and  outscanding  cooperative  assistance,  this  report  would  not  have  been 
possible.  Mr.  Ralph  W.  Lilge  was  of  particular  assistance,  as  the  author 
of  the  original  version  of  this  report  and  as  an  invaluable  source  of 
information.  Mr.  Joel  Ditto  provided  great  assistance  in  coordinating 
this  effort. 


TABLE  OF  CONTENTS 


I .  PURPOSE 

II .  INTRODUCTION 

III.  BACKGROUND 

IV.  ORGANIZATION  OF  REPORT 

V.  PAGE  NUMBERING 

VI.  DATA  FLOW  DIAGRAM 

VII.  TABLE  OF  ACRONYMS/ABBREVIATIONS 

SECTION  1  -  INSTRUCTIONAL  DATA,  METHODOLOGIES  AND  STANDARDS 

SECTION  2  -  TECHNICAL  DATA 

SECTION  3  -  COST  AND  ECONOMIC  DATA 

SECTION  4  -  PLANNING  DATA 

SECTION  5  -  PERSONNEL  DATA 

SECTION  6  -  DATA  FOR  MULTIPLE  APPLICATIONS 

SECTION  7  -  GLOSSARY  OF  COST  ANALYSIS  TERMS 

SECTION  8  -  REFERENCES 

SECTION  9  -  BIBLIOGRAPHY 


I.  PURPOSE.  To  examine,  evaluate,  analyze,  and  portray,  with  specific 
examples,  the  sources  and  nature  of  the  Cost  Analysis  Data  Base  emphasizing 
important  interrelationships  between  processes  (gathering,  normalization, 
evaluation),  professional  skill  requirements,  the  planning  of  future  report 
revisions,  and  the  development  of  new  data  sources;  all  of  which  intend  to 
improve  the  data  base. 


INTRO^LC"' rON .  Data  is  defined  as  "facts,  information,  or  statistics, 
either  iiis;ori.caL  or  derived  by  computation  or  experimentation,  from  which 
conclusions  may  be  drawn."  Without  data,  no  conclusions  could  be  drawn. 
Without  data,  the  cost  analysis  activities  could  not  perform  their  mission 
In  short,  data  is  absolutely  essential  to  analysis.  Important  as  it  is, 
however,  little  has  been  done,  to  now,  to  analyze  its  sources  or  nature. 
This  report  attempts  to  correct  this  deficiency.  However,  since  no  report 
can  cover  all  possible  data  sources,  this  report  presents  a  representative 
sampling  of  the  more  important  sources  used  in  cost  analysis  efforts.  Sucl 
a  sample  is  subject  to  continuous  revision  and  expansion,  for  which  this 
report  represents  the  first  phase.  For  this  reason,  the  organization  of 
t.is  report  has  been  designed  to  easily  accept  future  changes. 


III.  BACKGROUND. 


A.  The  basic  objective  of  this  technical  memorandum  is  to  provide  the 
capability  for  a  standardized,  meaningful,  comprehensive  and  valid  posture 
in  the  conduct  and  presentation  of  cost  analysis  data.  This  data  base  will 
provide  the  necessary  related  data  source  on  programs  structure  elements 

in  a  concentrated,  accurate,  up-to-date  and  readily  accessible  form. 

B.  It  should  be  noted  that  no  amount  of  sophisticated  statistical  analysis 
can  compensate  for  gross  inadequacy  in  the  data  base.  Since  the  data  problem 
is  a  fundamental  one,  analysts  devote  most  of  their  time  collecting  data  to 
make  adjustments  in  the  raw  data  to  insure  consistency  and  comparability. 

C.  Without  an  effective  capability  of  collecting  and  storing  data,  it  is 
virtually  impossible  to  develop  an  operational,  or  cost  estimating  relationship 
An  estimating  relationship  requires  a  great  deal  of  planning  and  many  manhours 
of  effort  in  development.  A  basic  foundation  of  storing  and  collecting  data  is 
needed.  In  many  instances  gaps  exist  in  data  and  some  of  the  information  is 
completely  in  the  wrong  format.  It  also  may  be  incompatible  from  one  agency 

to  another. 

D.  The  level  of  accuracy  is  determined  by  the  supervisor.  This  means  that 
the  data  should  be  checked  before  it  is  used  in  an  estimate.  Unfortunately 
little,  if  any,  information  is  supplied  in  relation  to  the  level  of  accuracy 

of  data  published  or  otherwise. 

E.  There  are  numerous  sources  of  error  that  can  arise  in  the  collection 
of  data.  It  has  been  found  that  these  errors  originate  from  several  main 
sources ; 

1.  Sampling  methods. 

2.  Measurement  errors. 

3.  Hidden  information. 

4.  Poorly  designed  questionnaires/requirements. 

5.  Data  aggregates. 

6.  Classification  and  definition. 

7.  The  time  factor. 

These  errors  can  arise  in  original  data  collection  situations  as  well  as 
in  published  data. 

F.  Tremendous  interest  is  being  generated  in  the  establishment  of  a 
data  base.  This  would  allow  collection  of  different  types  of  variables 
stored  in  an  easily  accessible  system.  Three  areas  of  interest  in  the 
esi.imating  relationship  field  would  include: 

1.  Data  needed  for  existing  requirement. 


2.  Data  that  is  currently  available  but  not  currently  required. 


3.  Data  that  may  be  required  in  the  future,  but  not  currently 
available. 

This  type  of  data  base  could  be  expanded  at  a  minimal  cost  with  little  or 
no  effort. 

G.  The  basic  approach  in  designing  a  data  base  system  is  to  make  a 
data  base  useful  through  an  easy  method  of  assessing,  organizing,  formulating 
modifying  and  summarizing  its  informational  content.  The  improvement  of  cost 
analysis  studies  and  cost  estimates  is  an  adequate  integrated  cost  data  base 
within  AVRADCOM. 


[V.  OKCANIZATION  OF  REPORT.  The  memorandum  is  organized  to  facilitate 
cross-referencing  of  data  sources.  First,  data  documents  are  divided  into 
sections  representing  general  categories  of  application.  Then,  within  each 
section,  data  documents  are  arranged  in  order  of  sources  preparing  the  data 
as  follows: 

Department  of  Defense 

Department  of  the  Army 

Comptroller  of  the  Army 

Directorate  of  Cost  Analysis 

US  Army  Materiel  Development  and  Readiness  Command 
Comptroller 

Budget  Division 
Cost  Analysis  Division 
Office  of  Project  Management 
Individual  Personnel.  Concerned 

US  Army  Aviation  Research  and  Development  Command 
Comptroller 

Directorate  for  Advanced  Systems 
Directorate  for  Development  and  Qualification 
Directorate  for  Plans  and  Analysis 
Directorate  for  Procurement  and  Production 
Directorate  for  Product  Assurance 

Directorate  for  Systems  Engineering  and  Development 
Should  Cost  Teams 

Other  Army  Sources 

Training  and  Doctrine  Command  (TRADOC) 

US  Army  Test  and  Evaluation 
US  Army  Aviation  Test  Board 
Product/Project  Managers 
Depot  Activities 
Field  Activities 


T 


'm  .-.St  C":-,  Arny) 

I'p'  r.st'  Research  Organizations 
Defense  Documentation  Center 

Other  Defense  Sources 

Department  of  the  Air  Force 

Department  of  the  Navy 

Defense  Contract  Auait  Agency  (DCAA) 

'.'iej-h  Operating  Cost  Agency 

''ovt-rnment  Sources  (Excluding  Defense) 

Department  of  Commerce 
Department  of  Labor 

Bureau  of  Labor  Statistics 
Civil  Service  Commission 

Commercial  Sources 

Research  Organizations 

American  Statistical  Association 
General  Research  Corporation 
J  Watson  Associates 

OPNAV  Resource  Analysis  Group 
RAND  Corporation 
Research  Analysis  Corporation 

Studies  and  Analysis  Division 
Other  Commercial  Sources 
Publishers 

American  Airlines 

Federal  Employee's  News  Di.gest 

McGraw-Hill  Inc. 

Society  of  Aeronautical  Engineers 
Ziff-Davis  Publishing  Company 

Public  Transportation  and  Travel  Division 
Contractors 
Authors  and  Editors 
Kenneth  Munson 
John  W.  R.  Taylor 


Various 
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V.  1>ACK  NUMBERING. 


A.  The  system  for  numbering  pages  of  the  main  body  of  the  memorandum 
has  been  designed  to: 

1.  Be  consistent  with  the  organization  of  the  memorandum. 

2.  Permit  further  expansion  of  the  memorandum  without  requiring 
a  drastic  change  in  page  numbering. 

B.  The  basic  structure  of  the  page  numbering  system  consists  of  three 
numbers  separated  by  decimal  points  as  follows: 

X.Y.Z 

where 

X  corresponds  to  the  section  number. 

Y  is  the  sequential  number  representing  the  preparer  source. 

Z  is  the  sequential  number  of  the  page  within  the  group  of  pages 
reserved  for  a  specific  preparer  source. 
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Vil.  TABLE  OF  ACRONY>iS  /ABBREVIATIONS. 


AAA 

- 

Army  Audit  Agency 

AACB 

- 

Aeronautics  and  Astronautics  Coordinating  Board 

AAELSS 

- 

Active  Army  External  Load  Stabilization  System 

AAH 

Advanced  Attack  Helicopter 

AAO 

- 

Authorized  Acquisition  Objective 

AAWS 

- 

Advanced  Aerial  Weapons  Systems 

ABC 

- 

Advancing  Blade  Concept 

A/C 

- 

Aircraft 

ACAP 

- 

Army  Cost  Analysis  Paper 

ACO 

- 

Administrative  Contracting  Officer 

AI> 

- 

Advanced  Development 

ADEN/DEFA 

- 

British/French  SOmm  Aircraft  Cannon 

ADF 

- 

Automatic  Direction  Finder 

ADO 

- 

Advanced  Development  Objective 

ADP 

- 

Automated  Data  Processing 

ADS 

- 

Aeronautical  Design  Standards 

AEFA 

- 

US  Armj’  Aviation  Engineering  Flight  Activity 

AFC 

- 

Airworthiness  and  Flight  Characteristics 

AFCS 

- 

Automatic  Flight  Control  System 

AFDP 

- 

Army  Force  Development  Plan 

AFPCH 

- 

Army  Force  Planning  Cost  Handbook 

APPRO 

- 

Air  Force  Plant  Representative  Office 

AGARD 

- 

Advisory  Group  for  Aerospace  Research  and  Development 

AHT 

- 

Attack  Helicopter  Team 

AHW 

- 

Aircraft  Hourly  Worker 

AID APS 

- 

Automatic  Inspection  Diagnostic  and  Prognostic  System 

AIDATS 

- 

Army  In-Flight  Data  Transmission  System 

ALT 

- 

Airborne  Laser  Tracker 

AMCAWS 

- 

Advanced  Medium  Caliber  Aircraft  Weapon  System 

AMMRC 

- 

Army  Materials  and  Mechanics  Research  Center 

AMOS 

- 

AVRADCOM  Maintenance  Operating  and  Support 

AMRDL 

- 

Air  Mobility  Research  and  Development  Laboratory 
Aeronautical  Manufacturer’s  Planning  Report 

AMPR 

- 

AMSAA 

- 

US  Army  Materiel  Systems  Analysis  Agency 

APA 

- 

Aircraft  Procurement,  Army 

APE 

- 

Army  Preliminary  Evaluation 

APPS 

- 

Analytical  Photogrammetrical  Position  System 

APU 

- 

Auxiliary  Power  Unit 

AQP 

- 

Airworthiness  Qualification  Program 

AQS 

- 

Airworthiness  Qualification  Specification 

.AR 

- 

Army  Regulation 

MDTS 

- 

Army  Research  and  Development  Planning  System 

*See  AR  310-50,  Military  Publications  Authorized  Abbreviations  and  Brevlt\ 
Codes,  for  additional  acronyms  and  abbreviations. 


ARMS  -  Aircraft  Reliability  and  Maintainability  Simulation 

AR?A  -  Advanced  Research  Project  Agency 

ARRADCOM  -  US  Army  Armament  Research  and  Development  Connnand 

ARRCCM  -  US  Army  Armament  Materiel  Readiness  Command 

ARS  -  Aircraft  Rocket  Subsystem 

ASARC  -  Army  Systems  Acquisition  Review  Council 

ASCOD  -  Army  System  Coordinating  Document 

ASE  -  Aircraft  Survivability  Equipment 

ASF  -  Army  Stock  Fuiid 

ASH  -  Advanced  Scout  Helicopter 

ASOP  -  Army  Strategic  Objective  Plan 

ASPR  -  Armed  Services  Procurement  Regulation 

ASTD  -  Advanced  Structures  Technology  Demonstrator 

ASTIC  -  Advanced  Systems  Technology  and  Integration  Office  (A\’RADC0M) 

ATAFCS  -  Airborne  Target  Acquisition  and  Fire  Control  System 

ATE  -  Automatic  Test  Equipment;  Advanced  Technology  Engine 

AVIM  -  Aviation  Intermediate  Maintenance 

AVRADCOM  -  US  Army  Aviation  Research  and  Development  Command 

AVUM  -  Aviation  Unit  Maintenance 

AWLS  -  Airborne  Weapons  Locating  System 

BCE  -  Baseline  Cost  Estimate 

BCT  -  Basic  Combat  Training 

BED  -  Basic  Engineering  Development 

BLS  •  Bureau  of  Labor  Statistics 

BOI  -  Basis  of  Issue 

BTA  -  Best  Technical  Approach 


CAA  -  Concepts  Analysis  Agency 

CAS  -  Cost  Analysis  Brief 

CACDA  -  Combined  Arms  Combat  Development  Activity 

CAIG  >  Cost  Analysis  Improvement  Group 

CARDS  -  Catalog  of  Approved  Requirements  Documents 

CCDR  -  Contractor  Cost  Data  Reporting 

CDEC  -  Combat  Developments  Experimentation  Command 

CDR  -  Critical  Design  Review 

CECDC  >  Cost  Estimating  Control  Data  Center 

CER  -  Cost  Estimating  Relationship 

CERCCW  -  US  Arty’  Communications  and  Electronics  Materiel  Readiness  Command 

CFE  -  Contractor  Furnished  Equipment 

CFP  -  Concept  Formulation  Package 

CG  -  Center  of  Gravity 

CICS  -  Control  Integrated  Checkout  System 

CIP  -  Component  laproveme:.t  Program 


CIR 

- 

Cost  Informatiotk  Report 

CX)A 

- 

Comptroller  of  the  Army 

COB 

- 

Close  of  Business 

OOZA 

- 

Cost  end  Operational  Effectiveness  Analysis 

CONUS 

- 

Continental  United  States 

CORADCOM 

- 

US  Army  Conaxml cations  Research  and  Development  Cosmand 

CPO 

Complete  Provisions  Only;  Civilian  Personnel  Office; 

Contractual  Procurement  Office 

CPR 

- 

Cost  Performance  Report 

CPU 

- 

Control  Processing  Unit 

CRT 

- 

Cathode  Ray  Tube 

C/SCSC 

- 

Cost/Schedule  Control  System  Criteria 

CSE 

- 

Common  Support  Equipment 

CSTA 

- 

Combat  Surveillance  and  Target  Acquisition  Laboratory 

CTEA 

- 

Cost  and  Training  Effectiveness  Analysis 

CTP 

- 

Coordinated  Test  Plan 

cv 

- 

Coefficient  of  Variation 

CY 

- 

Calendar  Year 

DA 

- 

Department  of  the  Army 

DAPR 

- 

Department  of  the  Army  Program  Report 

DARCOM 

- 

US  Army  Materiel  Development  and  Readiness  Command 

DASC 

- 

Department  of  the  Amy  System  Coordinator 

db 

- 

Decibel 

DCAA 

- 

Defense  Contract  Audit  Agency 

DCAS 

- 

Defense  Contract  Administration  Service 

DCP 

- 

Decision  Coordinating  Paper;  Development  Concept  Paper 

DCPR 

- 

Defense  Contractor's  Planning  Report 

DCSLOG 

- 

Deputy  Chief  of  Staff  for  Logistics 

DCSOPS 

- 

Deputy  Chief  of  Staff  for  Operations  and  Plans 

DCSPER 

- 

Deputy  Chief  of  Staff  for  Personnel 

DCSRDA 

- 

Deputy  Chief  of  Staff  for  Research,  Development  and  Acquisition 

ODRE 

- 

Director  of  Defense  Research  and  Engineering 

DEPSECDEF 

- 

Deputy  Secretary  of  Defense 

D&F 

- 

Determination  and  Finding 

DGV 

- 

Design  Gross  Velght 

DIMAP 

- 

Digital  Modular  Avionics  Program 

DOC 

- 

Direct  Operating  Cost 

DOD 

- 

Department  of  Defense 

DODD 

- 

Department  of  Defense  Directive 

DODI 

- 

Department  of  Defense  Instruction 

DP 

- 

Development  Plan 

DPS 

- 

Dynamic  Propulsion  System 

DPROC 

- 

Draft  Preliminary  Required  Operational  Capability 

DS 

- 

Direct  Support 

DSA 

DSARC 

DT 

DTB 

DTC 

DTUPC 


-  Defense  Supply  Agency 

-  Defense  Systesis  Acquisition  Review  Council 

-  Development  Test 

-  Detection  Time  Variation 

-  Design  to  Cost 

-  Design  to  Unit  Production  Cost 


ECCh 

ECO 

ECP 

ED 

EDT 

EK 

EMI 

EARDCOM 

ZST 

EW 

EWL 


-  Economic  Analysis 

-  Electronic  Counter  Countermeasures 

-  Engineering  Change  Order 

-  Engineering  Change  Proposal 

-  Engineering  Development 

-  Engineering  Development  Test 

-  En_isted  Man 

-  Electromagnetic  Interference 

-  US  Army  Electronics  Research  and  Development  Coisnand 

-  Expanded  Service  Test 

-  Empty  Weight 

-  Electronic  Warfare  Laboratory 


FAA 

FBW 

FEBA 

FTK 

FH 

n.IR 

FMS 

FOD 

FORSCOM 
FS  CTEA 
FSP 
FT 

FYDP 


-  Federal  Aviation  Administration 

-  Fly-By-Wire 

-  Forward  Edge  of  the  Battle  Area 

-  Fast  Frequency  Hopping 

-  Flying  Hour 

-  Forward-Looking  Infra-red 

-  Foreign  Military  Sales 

-  Foreign  Object  Damage 

-  US  Army  Forces  Command 

-  Flight  Simulator  Cost  and  Training  Effectiveness  Analysis 

-  Full  Scale  Production 

-  Fiscal  Tear 

-  Five  Tear  Defense  Program 


G  or  g 

GAO 

GCT 

GFAE 

GFE 

GFM 

GFP 

CLAS 

GLLD 

GN? 

GPU 

GS 

GSE 

CTV 

GW 

G&A 


-  Gravity 

-  General  Accounting  Office 

-  Government  Competitive  Test 

-  Government  Furnished  Aircraft  Equipment 

-  Government  Furnished  Equipment 

-  Government  Furnished  Materials 

-  Government  Furnished  Property 

-  Gust  and  Load  Alleviation  System 

-  Ground  Laser  Locator  Designator 

-  Gross  National  Product 

-  Grotmd  Power  Unit 

-  General  Support 

-  Ground  Support  Equipment 

-  Ground  Test  Vehicle 

-  Gross  Weight 

-  General  and  Administrative 
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E£ 

HELLFIRE 

HF 

HHLR 

ELB 

HMD 

HUMS 

BOGE 


-  BumaQ  Engineering;  Bigh  Explosive 

-  Bellcopter  Latmch  Fire  and  Forget  Antitank  Missile  System 

-  Buman  Factors;  Bigh  Frequency 

-  Bandheld  Laser  Rangefinder 

-  Beavy  Lift  Bellcopter 

-  Belmet  Mounted  Display 

-  Bellfire  Modular  Missile  System 

-  Bover  Out-of-Ground  Effect 


l2 

lACS 

ICE 

ICNI 

ICNS 

ICTT 

IFF 

IGCE 

ILS 

IOC 

IPCE 

IFF 

IPR 

IPT 

IR 

IRCK 

ISHP 


-  Image  Intenslfler 

-  Integrated  Avionics  Control  System 

-  Independent  Cost  Estimate 

-  Integrated  Communication,  Navigation,  Identification 

-  Integrated  Communication  and  Navigation  System 

-  Intensified  Confirmatory  Troop  Test 

-  Identification,  Friend  or  Foe 

-  Independent  Government  Cost  Estimate 

-  Integrated  Logistics  Support 

-  Initial  Operational  Capability 

-  Independent  Parametric  Cost  Estimate 

-  Initial  Production  Facility 

-  In-Process  Review 

-  Initial  Production  Test 

-  Infrared 

-  Infrared  Countermeasures 

-  Intermediate  Shaft  Borsepower 


JCS 

JCTG 


Joint  Chiefs  of  Staff 

Joint  Commander's  Technical  Group 


KTAS 


-  Knots  True  Air  Speed 


LA 

LAB 

LARS 

LCC 

LCCE 

LCCM 

LINS 

LLLTV  or  LLTV 

LOA 

LOB 

LOI 

LOS 

LOTANS 

LPKES 

LR 

LRIP 

LUB 

LULD 


Low  Altitude 

Light  Attack  Bellcopter 

Laser  Aided  Rocket  System 

Life  Cycle  Cost 

Life  Cycle  Cost  Estimate 

Life  Cycle  Cost  Model 

Laser  Inertial  Navigation  System 

Low-Light-Level  TV 

Letter  of  Agreement 

Light  Observation  Bellcopter 

Letter  of  Instruction 

Line-of-Sight 

Laser  Obstacle /Terrain  Avoidance  Naming  System 

Logistics  Performance  Measurement  and  Evaluation  System 

Letter  Requirement 

Low  Rate  Initial  Production 

Light  Utility  Helicopter 

Lightweight  Laser  Designator 
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M 

HACRIT 

MARS 

MCA 

MEA 

MERADCOM 

KIRADCOM 

MIRCOM 

MLR 

jpC-S 

MMK/FK 

KN 

MOS 

MPA 

MQT 

MSC 

MSRS 

MTB? 

MTBR 

MTI 

KTOE 

KTTR 

MWrCS 

KWO 


-  Millions 

“  Manpower  Authorization  Criteria 

-  Mid-Air  Recovery  System 

-  Military  Construction,  Amy 

-  Maintenance  and  Engineering  Analysis 

-  US  Amy  Mobility  Equipment  Research  and  Development  Command 

-  US  Army  Missile  Research  and  Development  Command 

-  US  Amy  Missile  Materiel  Readiness  Command 

-  Medium  Lift  Helicopter 

-  Microwave  Landing  System 

-  Maintenance  Manhour  per  Flying  Hour 

-  Materiel  Keed 

-  Military  Occupational  Specialty 

-  Military  Pay  and  Allowances 

-  Military  Qualification  Test 

-  Major  Subordinate  Corasand 

-  Materiel  System  Requirements  Specification 

-  Mean  Time  Between  Failure 
-Mean  Time  Between  Removal 

-  Moving  Target  Indicator 

-  Modified  Table  of  Organization  and  Equipment 

-  Mean  Time  to  Repair 

-  Multi-Weapon  Fire  Control  System 

-  Modification  Work  Order 


NARADCOM  -  US  Army  NATICK  Research  and  Development  Command 
NASA  -  National  Aeronautics  and  Space  Administration 

NAVCOM  -  Navigation/Control  Systems  Project  Manager  (AXTIADCOM, 

Ft.  Monmouth,  KJ) 

NAVPRO  -  Navy  Plant  Representative  Office 

NETT  -  New  Equipment  Training  Team 

NICP  -  National  Inventory  Control  Point 

NMIT  -  New  Materiel  Introductory  Team 

IK)E  -  Nap  of  the  Earth 

NSN  -  National  Stock  Number 

NVL  -  Night  Vision  Laboratories 


O&S  -  Operation  and  Support 

OASD  (I&L)  -  Office,  Assistant  Secretary  of  Defense  (Installations  and  Logistics) 

OCM  -  On-Conditlon  Maintenance 

OCS  -  Optical  Contrast  Seeker 

OGE  -  Out  of  Ground  Effect 

ttlA  -  Operation  and  Maintenance,  Army 

OPA  -  Other  Procurement,  Army 

ORA  -  Operations  Research  Analysis 

ORG  -  Organizational 

ORSA  -  Operations  Research/Systems  Analysis 

OT  -  Operational  Test 

OTEA  -  US  Army  Operational  Test  and  Evaluation  Agency 


lit 


PA&E 

PCS 

FDR 

PDS 

PEMA 

PEP 

PFRT 

PINE 

PIP 

PLO 

PM 

PMO 

pm’s 

POL 

POM 

PPR 

PSE 

PSR 

PWD 


Program  Analysis  and  Evaluation 
Permanent  Change  of  Station 
Preliminary  Design  Review 
Program  Data  Sheets 

Procurement  of  Equipment  and  Missiles,  Army  (Now  APA  and  OPA 
AVRADCOM) 

Produclblllty ,  Engineering  and  Planning 
Preliminary  Flight  Rating  Test 
Pilot's  Infrared  Might  Equipment 
Product  Improvement  Program 
Procurement  Liaison  Officer 
Project  Manager;  Product  Manager 
Project  Management  Office 
Pilot  Night  Vision  System 
Petroleum,  Oil  and  Lubricants 
Program  Objective  Memorandum 
Peak  Production  Rate 
Peculiar  Support  Equipment 
Program  Status  Report 
Proximity  Warning  Device 


QMR 


-  Q\ialltative  Materiel  Requirement 


RAM  -  Reliability,  Availability  and  Maintainability 

Ri>M.  -  Reliability  and  Maintainability;  Research  and  Methodology 

RAM/d  -  Reliability,  Availability,  Maintainability,  Dependability 

PAMMIT  -  Reliability  and  Maintainability  Management  Improvement  Techniques 

RRD  -  Research  and  Development 

RO&E  -  Research,  Development  and  Engineering 

K3TE  -  Research,  Development,  Test  and  Evaluation 

recap  “  Review  and  Command  Assessment  of  Projects 

REP  -  Request  for  Proposal 

RMI/HSI  -  Radio  Magnetic  Indlcator/Horisontal  Situation  Indicator 

ROC  -  Required  Operational  Capability 

RPAODS  -  Remotely  Piloted  Aerial  Observation/Designation  System 

RVP  -  Remotely  Piloted  Vehicle 

RSTA/D  -  Reconnaissance,  Surveillance,  Target  Acquisition  and  Designation 


SAG 

SAM 

SAR 

SCAS 

SE 

\^FC 

-SFTS 

SEP 


-  Study  Advisory  Group 

-  Surface  to  Air  Missile 

-  Selected  Acquisition  Report 

-  Stability  and  Control  Augmentation  System 

-  Standard  Error 

-  Specific  Fuel  Consumption 

-  Synthetic  Flight  Training  System 

-  Shaft  Horsepower 


I 
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SIC 

SLS 

S2iAPAC 

SOP 

SOTAS 

SSEB 

SSG 

STA 

STr 

STOL 

SW? 

rACFIRE 

TADS 

TAERS 

TAMMS 

TARADCOK 

TARCOM 

TA/TF 

TBO 

TDA 

TDY 

TECOM 

IMS 

TOA 

TOD 

TOE 

TOW 

Tpp 

TRACE 

TRANSANA 

TRADOC 

TSARCOM 

USAFR 

UTS 

UTTAS 

VE 

VERT 

VROC 

VTOL 

VBS 

WPI 


-  Standard  Industrial  Code 

-  Standard  Llghcweight  Avionics  Equipment 

-  Sea  Level,  Standard  (Day) 

-  Steerable  Rull  Antenna  Processor  for  Airborne  Conaxml cations 

-  Standard  Operating  Procedure 

-  Stand  Off  Target  Acquisition  System 

-  Source  Selection  Evaluation  Board 

-  Special  Study  Group 

-  Static  Test  Article 

-  Special  Task  Force 

-  Short  Takeoff  and  Landing 

-  .Space,  Weight  and  Power 

-  Tactical  Fire  Direction  System 

-  Target  Acquisition  Designator  System 
“  The  Army  Equipment  Reporting  System 

-  The  Army  Maintenance  Management  System 

-  US  Army  Tank-Automotive  Research  and  Development  Command 

-  US  Army  Tank-Automotive  Materiel  Readiness  Command 

-  Terrain  Avoidance /Terrain  Following 

-  Time  Between  Overhaul 

-  Table  of  Distribution  and  Allowances 

-  Temporary  Duty 

-  US  Army  Test  and  Evaluation  Command 

-  Type,  Model  and  Series 

-  Trade-Off  Analysis 

-  Trade-Off  Determination 

-  Table  of  Organizations  and  Equipment 

-  Tube  Launched,  Optically  Tracked,  Wire  Guided 

-  Transients,  Patients  and  Prisoners 

-  Total  Risk  Assessing  Cost  Estimate 

-  TRADOC  Systems  Analysis  Activity 

-  US  Army  Training  and  Doctrine  Command 

-  US  Army  Troop  Support  and  Aviation  Materiel  Readiness  Command 

-  US  Air  Force  Regulation 

-  Ultimate  Tensile  Strength 

-  Utility  Tactical  Transport  Aircraft  System  (Mow  Called  BLACK  HAWK) 

-  Value  Engineering 

-  Venture  Evaluation  and  Review  Technique 

-  Vertical  Rate  of  Climb 

-  Vertical  Takeoff  and  Landing 

-  Work  Breakdown  Structure 

-  Wholesale  Price  Index 


16 


SKCTT 

INSTRUCTIO 
[ODOLOGIES  . 


ok  coNi’KXiS 
SKCI'ION  1 

!  ,\S  rKtJCriO-.M.  DATA, 
Ml'.rUODOLOGiKS  AND  Sl/vNDAK[)S 


DCKACTMFNT  OF  DEFENSE 

Hrcicuremcnt  Cycles  and  Safety  Leveis  fot  Secondary  Items, 

D(T)T  4  . 

Work  Breakdown  Structure,  MIl_LL_ary  Standard  881A,  23  April  1975 
DEPARTMENT  OF  iilE  ARMY 

The  Army  Management  Structure,  AR  37-100-XX 

Diet  ionarv  of_Jktijted_S^ates  A_rniv  i'ernus,  AR  _310-2^, 

15  Sept embej  J  9 75 

industrialized  Activities  .tnd  j--^atKM'  Relations,  Management  of 
Resi '•orct^Sj_Comino _an_d__i_n_^s  trial  Type  Functions  ,  AR  235-5, 

30  N_o_yemb^t^  197_2 

COMPTROLLER  OF  THE  ARMY 

The  0j9sc_Anal_ys_is_  Pr_o^ram_,  ARJ  l-lS,  10  October  1975 
01  REC'l  ORATE,  ('(F  COST  .-VNALYS  lS 

Outdo  for  improved  Use  of  Defense  Docuincntat ion  Center 

Bv  Cj)st  An‘'\.^X?J^A'_ il'"  Army  Pampliret _ 1 1-i , 

.lanuan/_  l_9_76 

Resoarri^  aii^d  iJt^oijjjnment  jCy^_^  Oui de  for  Army  Materiel 

PJ.  tl>e  Army  J’om£hle_^^l^  ,  May  J976 

Army  Materiel 

Dt  jiartment  of  the  Army  i*amphlet  11-3,  April  1976 

(^pe rat  inj£  ana  Siipport  Cost  Guide  for  Arn^_j^laj^e_^ e  1 
.‘Systems ,_  jk' part ni53nt  of  tjie  Army  Pamphlet  11-4  ,  April  1976 

Sta.ulards  i  o r  iVesentat  i un^  tnid  jDocumentation  of  Life 
C’'cle  Cost  Estiniatc.s  for  Army  ^la^c riel  Systems,  Department 
of  tile  Army  Pamphlet  _1 1-5 ,  May  19_76 


PAGE 

1.1.1 

1.1.2 

1.2.1 

1.2.2 

1.2.3 

1.3.1 

1.4.1 

1.4.1 

1.4.1 

1.4.1 

1.4.1 


1.0.1 


i';;.)  ,  c;  -A’''; 'Aioii-.NY  I'i'i-';'. 


,)  :;;;Ai)iNKSs  comm.wu 


*  ,  ri.v  *^'.1.-1  1  'p.i  fi-i  L  il'i.  .'i.ii.  .■'t  ■  i  ii;Vi  i  s  s  i  I  )ti  i)i  j  1. 

,'-<•!  c'Ot  lJ  .\oq_u  i  s  i  t  i  o'l  AepojrLs  ^,^■AKs),  i-'nit.  Corij. 

,ii  c, c  •;  C  c  r  :i^' r  ,1  f  Cost  Ivcports  (^>_CCI\s)  . 

■'.  CA  AVTAl  i  YC  ACSKARCh  A\;)  . >1 A  Ci.OPMRN’:  CCMMANi) 

;  \)';\i  !:  I'OA  Ai.ANS  N:.i)  AsACYSIS 

I  .^L  ,\i  ;i.'n.'r  Stjiaiti_s 

AsSL'ssino.it  oi"  !.(.vjrnin;j  Ciirvo.s  Kxper ioiicc  lor  DTL'PC  llstimaces 
vs.  .‘vctua  1 /Cur_ren_t  Es^irratos 

•'M  HER  \  :“v  -(iL'Rr:i;s 

I'KAINi.Yc;  A\A  DOCTRINE  COMMA.ND  (TRAI)OC) 

Cost  and  Ope  rat  Iona  I  Ef  F  oct  ivoness  _Ana_^s_^ 

INSTTT'ui'i';  FOR  WATER  RESOo'RCES,  US  ARMY  CORPS  OF  ENGINEERS 

I I  an  dbook  o  f  Forecasting  j'  e  c^n  i  quejs 
DEFENSE  SOURCES  (EXCLUDING  ARITi’) 

OlilER  DEFENSE  SOURCES 

DEPARTMENT  op  THE  AIR  FORCE,  AERONAUT ICAi,  SYSTEMS  DIVISION 

Ai  rc  raf  t  Av0.^n  ics  .Mod  if  i  cat  ion  Cost  Estimating  Model  User's 
t i_a^n dbook  TI -  W 

Learning^  Curve  Programs  User's  Handbook  '£I“5_'^^ 

L.iic  Cyelo  Cost  .'■lodel  JJ.se^’ .s  Jlandnook  T  j -S9 
GOV!, LAMENT  SOlEiCES  ( EXCl-UD  i  .Nii  DEFENSE) 

!)i;i-ARTMENT  t)F  i.ADoR 

BUREAU  OF  I.ABOK  SIATiSTlCS 

H;indboo_k  of  Jlctfiods,  lanuary  1976 
Guide  to  Industrial  Statistics 


1 .  b.  1 


1.7.1 


i  .8.  I 


1.9.1 


1.10.1 


1 . 1  n .  2 


l.iO.3 


.11.1 


1.11.2 


1.0.2 


Ai.  sor;  i:i-:s 


uKSKARC  i  ''R(:,V.  1  /;AT  IONS 

-VMEKICAM  Si’Ai  iSi'ICAi.  ASSOCIATION 


lournai  o!  clio  Aineri-j^an  Sj^aC_iriL  i^a  AssacijU.  i  an  i  .  i_.  1 

iCWD  rOKi'ORA'l'TON 

j',1  rar.ie t  r i.c_j;quaCj.ons  _i_o_r  _Es t iina^inj^  Ai  n- ra_f  t_  Ai  r  uranic  1 .  I  'i .  i 

(.oriVs  /  R- 1  May 

Co.s_t  EstimaLiny^  Re  L  action  slyijis  tA)r  Aljl^ramcs  nf  i.ij.i 

Rc'n'iotcly^  Piloted  Veiiicles,  lvN-8516-PR,  January  1974 

■U.SKARCli  ANALYSIS  CORI'ORATION 

SVl'DIES  AND  ANALYSIS  DIVISION 

Cost  Estimating  Relationships  Manual  for  the  Armv  i.14.1 

Y_at_e  r_iei_  Girmand^,  _May  1972 

CONTRACTORS 
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1.15.1 

.M'THORS  AND  EDUORS 
Rl'NN'ETH  MUNSON 

Thi;  l-’ockot  Ency'ciuped_ia  ol'_  World  _Ai  rcr_af_t  in  Color,  1.16.1 

Ho!  icyn_ters__ana  .‘Ithcyt  Rotoreraft  Since  1907 

VAROV'. 

I.e  ii'n  In,'.  Curve  .ables  1.17.1 


Source . 


1 . 

a.  Document .  DODI  4140. 17  July  1970,  subject:  Procurement  Cycles 
and  Safety  Levels  of  Supply  for  Secondary  Items. 

h.  Preparer .  Department  of  Defense. 

2.  Application.  Establishes  methods,  procedures,  and  standards  for  ceter- 
mining  safety  levels,  estimating  procurement  leadtimes,  and  related  statistics 
for  secondary  items  of  supply. 

3.  Status .  Operational. 

4.  Nature  of  Data.  Not  applicable. 

5.  Level  of  Detail.  Not  applicable. 

6.  Normalization  Processes  Required.  Not  applicable. 

7.  Evaluation  Techniques  Required.  Understanding  of  determining  factors 
causing  variance  in  supply  statistics,  as  well  as  a  knowledge  of  the  theory 
behind  their  development,  estimation,  and  application. 

8.  Limitations.  Not  applicable. 

9.  Deficiencies .  Not  applicable. 

10.  Supplemental  Sources  Required.  Various  Industrial  Research  Offices, 

RAND  Corporation,  and  other  technical  studies  and  reports. 

11.  Use  in  Cost  Analysis.  Inventory  analysis.  Cost  Analysis  problems 
involving  secondary  items  of  supply. 

12.  Remarks .  None. 

13.  Suggestions.  None. 


1.1.1 


1,  Sovrct 


A.  Document .  Military  Standard  881A,  Work  Breakdown  Structure. 

25  April  1975. 

b.  Preparer.  Department  of  Defense. 

2.  Ao? lie St ion.  Provides  guidance  for  developing  In  outline  form 
a  ziiizz.oi  cf  classifying  the  work  tasks  for  a  particular  project. 

3.  Status.  Operational. 

4.  Nature  of  Data.  Provides  representative  Work  Breakdown  Structure 
for  several  systems. 

5.  Level  of  Detail.  By  Work  Breakdown  Structure  elements,  level  III. 

6.  Normalization  Processes  Required.  Not  applicable. 

7.  Evaluation  Techniques  Required.  Unique  Work  Breakdo%ra  Structures 
must  be  designed  for  each  project. 

8.  Limitations.  Often  difficult  to  compare  WBS  line  items  between 
different  projects. 

9.  Deficiencies.  Not  applicable. 

10.  Supplemental  Sources  Required.  AR  11>^18,  Weapon/Support  Systems 
Cost  Categories  and  Elements,  10  October  1975. 

11.  Use  In  Cost  Analysis.  Determines  detail  of  estimate  for  Baseline  Cost 
Estimate.  In  conjunction  with  AR  11-^18  also  provides  organizational 
framework  for  other  estimates  particularly  Independent  Parametric  Cost 
Estimates  (IPCEs) . 

12.  Remarks .  None. 

13.  Suggestions.  None. 


1.1.2 


Source. 


3.  Suggestions.  None. 
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a.  D(',  ament.  AR  310-25,  Dictionary  of  United  States  Army  Terms, 
September  1975. 

b.  Preparer .  Department  of  the  Army. 

App  '  ie  :  i:  i  on .  StanJardixation  of  terms  used  within  the  Army. 

3.  Status.  Operational. 

4.  Nature  of  Data.  Defimtions  for  each  term. 

5.  Level  of  Detail.  Not  applicable. 

u.  Normalization  Processes  Required.  Not  applicable. 

7.  Evaluation  Techniques  Required.  Not  applicable. 

8.  Limitations.  Not  applicable. 

9.  Deficiencies.  Not  applicable. 

10.  Supplemental  Sources  Required.  /vR  310-50,  Catalog  of  Abbreviations 
and  Brevity  Codes,  I  January  1981. 

11.  Use  in  Cost  Analysis.  See  Application  above. 

12.  Remarks.  In  some  cases,  standard  Army  definition  may  vary  from 
common  civilian  usage.  Therefore,  c.are  must  be  exercised  to  insure 
that  terms  are  not  used  loosely. 

13.  Suggestions.  None. 


1.2.2 


1 .  Source . 

a.  Docunient .  AR  235-5,  Industrial 1 zed  Activities  and  Labor  Relatiors, 
Management  of  Resources,  Ccmir.ercial  and  Industrial  Type  Fi, net  tons, 

^0  November  197'^, 

b.  Preparer .  Department  oi  the  Army. 

2.  Application.  Guidance  for  preparation  of  the  follovinv,  reports:  DA 
Fern  2285-R,  Evaluation  of  Commercial-Industrial  Function;  'A  Form  3:#b5-R, 
Analysis  of  In-House  Manpower  Resources;  DA  Form  3207-R,  Cost  Anal;- sis 
Worksheet . 

3.  Statu s.  Operational. 

A.  Nature  of  Data.  See  Application  above.  Also  contains  policy  regarding 
commercial  and  industrial  type  functions,  both  contractor  and  in-house. 

5.  Level  of  Detail.  Not  applicable. 

•3.  Normalization  Processes  Required.  Not  applicable. 

7.  Evaluation  Techniques  Required.  Not  applicable. 

8.  Limitations .  Not  applicable. 

9.  Deficiencies.  Not  applicable. 

ID.  Supplemental  Sources  Required.  AR  11-28,  Economic  Analysis  and  Program 
Ev'aluation  for  Resource  Management,  2  December  1975. 

11.  Use  in  Cost  Analysis.  Provides  much  useful  information  with  respect  to 
the  performance  of  an  Economic  Analysis,  particularly  in  evaluating  con¬ 
tractor  vs  in-house  operations.  Examples  of  such  useful  guidance  include 
estimating  procedures  for  personnel  benefits,  corporate  tax  determination, 
methods  for  selecting  alternative  discount  rates,  determination  of  economic 
life  and  depreciation. 

12.  Remarks.  Not  applicable. 

13.  Suggestions .  None. 


1.2.3 


' •  Source . 

a.  Document .  AR  11-18,  Tl.e  Cost  Analysis  Program,  10  October  1973. 

b.  Preparer .  Comptroller  of  the  Army. 

2.  Application.  Provide  organizational  framework  for  cost  estimate. 

3.  Status .  Operational. 

4.  Nature  o:  Data.  See  Application  above. 

3.  Level  of  Detail .  Not  applicable. 

i.  Normalization  Processes  Required.  Not  applicable. 

7.  Evaluation  Techniques  Required.  Not  applicable. 

6.  Limitations .  Not  applicable. 

Deficiencies.  Not  applicable. 

10.  Supplemental  Sources  Required.  MIL  STD  88 lA,  Work  Breakdown  Structure 
25  April  1975. 

11.  Use  in  Cost  Analysis.  Organization  of  cost  estimates,  particularly 
Baseline  Cost  Estimates  (BCEs)  and  Independent  Parametric  Cost  Estimates 
(TPCEs). 

12.  Remarks.  None. 


13.  Suggestions.  None. 


ource. 


a .  Document. 

(1)  Department  of  the  Army  Pamphlet  li-1.  Guide  for  Improved  Use  of 
Defense  Documentation  Center  By  Cost  Analysts,  January  1976. 

(2)  Department  of  the  Army  Pamphlet  iL-2,  Research  and  i''evelopment 
Cost  Guide  for  Army  Materiel  Systems,  May  1976. 

(3)  Department  of  the  Army  Pamphlet  11-3,  Investment  Cost  Guide  for 
Army  Materiel  Systems,  April  1976. 

(A)  Department  of  the  Army  Pamphlet  11-A,  Operating  and  Support 
Cost  Guide  for  Army  Materiel  Systems,  April  1976. 

(5)  Department  of  the  Army  Pamphlet  11-5,  Standards  for  Presentation 
and  Documentation  of  Life  Cycle  Cost  Estimates  for  Army  Materiel  Systems, 
May  1976. 

b.  Preparer:  Depariimeut  of  the  Army. 

j;.  Application.  Guidance  for  preparation  of  documentation  and  presenta¬ 
tions  for  weapon  system  Independent  Parametric  Cost  Estimates  (IPCEs), 

Cost  and  Operational  Effectiveness  Analysis  (COEA)  and  Baseline  Cost  Esti¬ 
mates  (BCEs). 

3.  Status.  Operational. 

4.  Nature  of  Data.  Textual  narrative  published  in  several  volumes. 

5.  Level  of  Detail.  Includes  cost  elements,  methodologies,  and  reporting 
formats  reflecting  current  costing  techniques  and  includes  direct  and  in¬ 
direct  operating  costs. 

6.  Normalization  Processes  Required.  Not  applicable. 

7.  Evaluation  Techniques  Required.  Analytical  judgment  required.  Higher 
..latheraatical  skills  coupled  with  knowledge  of  theoretical  applications. 
Intelligent  application  of  standard  statistical  analysis  techniques,  such 
as  correlation  and  regression  analysis,  analysis  of  variance,  prediction 
interval  estimation,  sensitivity  and  uncertainty  analysis,  probability 
distributions,  and  sampling  theory.  Understanding  and  application  of  Army 
■ orce  Planning  Cost  Handbook,  June  1977. 

«.  Liriii  tat  ions .  Not  applicable. 

a.  Deficiencies.  Not  anplicable. 


Svb  re; 

' s e  j r.  Cost  .'-r.a J.y a  1  .  Reference  guicie. 

Rerr.ar:;s.  None. 


f.ata  .1. lined  ;  rorr. 

■  ita  Rep(<;-ts  (CCDRsy  anc  Cost/Schedule  iioncri 


Suggestions 


None 


1 .  Source . 


a.  Docunient: .  DRCDE-DIl  Letter,  6  December  1982,  subect:  Instriici  iont. 
for  Preparation  and  Submission  I'f  31  December  1982  Selected  ,\c<iuisi  tion 
Reports  (SARs) ,  Unit  Cost  Reports  (UCRs),  and  Supplemental  Contractor  Cost 
Reports  (SCCRs). 

b.  Pji Army  Materiel  Development  and  Readiness  Command, 
Directorate  for  Development,  Engineering,  and  Acquisition. 

2.  Applica c ion .  Provide  guidance  for  preparation  and  submission  of 
Selc^cted  Acquisition  Reports  (SARs),  Unit  Cost  Reports  (UCRs)  ,  and 
Supplemental  Contractor  Cost  Reports  (SCCRs). 

3.  S  tatus.  Operational.  Regularly  revised,  as  required,  and  annually. 

Nature  of  Data.  Contains  narrative  instructive  material,  standard 
formats,  and  inflation  rates  for  use  on  SARs. 

uevel  of  Detail.  See  above. 

6.  Normalization  Processes  Required.  Not  applicable. 

7.  Evaluation  Techniques  Required.  Proper  interpretation  of  instruc¬ 
tions  and  appropriate  mathematical  and  cost  escimating  techniques. 

8.  Li mi  tat  ions .  Not  applicable. 

9.  Def Iciencies.  Not  applicable. 

10.  Supplemental  Sources  Required.  Other  guidance  as  published. 

11.  Use  in  Cost  Analysis.  Forms  a  basis  for  validation  procedures  of  SARs. 

1 2 .  Remarks.  None . 

13.  Suggestions.  None. 


1.5.1 


1.  Sourcf . 

a.  Du >.■  umcMi L  .  Cost  to  Order  Studies. 

b.  Prepare  r.  Directorate  for  Plans  and  Aiialysis,  US  .■\miy  Aviation 
Hesearcii  and  Development  Cottmand. 

-•  App  1  ica  t  ion  ■  Estinuiting  cost  of  ordering  an  item  of  supply  and 
determination  of  optimum  supply  policy  with  respect  to  reorder  frequencies. 

3.  Status.  As  needed. 

s.  tNature  of  Data.  Minhour  and  Cost  Estimates  for  Cost  to  Order.  Alsci 
contains  narrative-  material. 

3.  I  .eve  i  or  iXitail.  By  organization,  type  of  cost,  and  dollar  values 
of  Item  t)raered. 

o.  Normalization  Processe.s  Required.  Analytical  judgment  required. 

'/.  Evaluation  Teciiniques  Required.  Intelligent  application  of  standard 
statistical  analysis  techniques,  such  as  correlation  and  regression 
analysis,  analysis  of  variance,  prediction  interval  estimation, 
sensitivity  and  uncertainty  analysis,  probability  distributions,  and 
sampling  tlieory. 

a.  Limi tations.  Some  values  of  report  were  estimated,  thus  limiting 
the  accuracy  of  the  published  figures. 

•).  Dei iciencies.  See  Limitations,  above. 

10.  Supplemental  Sources  Required.  Not  applicable. 

;i.  Jsc  in  Cost  Analysi  ;.  Used  in  certain  c.ost  estimates. 

11.  Ki.'nicjin<s.  None. 

13.  Udv.gi-.'-.  t  ion-. .  Re[5ort  should  be  developed  along  standard  report  piro- 

ci'diire.'- ,  possibly  .iutomaLcu  to  insure  accurate  measurement  of  values, 

Linj':  negating  the  necessity  for  estimation. 


1 .  D.  1 


1 .  Source . 

a.  Documoii  t .  Assessment  of  Learning  Curve  Experience  lor  DTUPC 
Estimates  vs  Actuai/Current  Estimate's. 

P.  Preparer.  US  Army  Aviation  ilese.arch  and  Development  Command, 
Dire<- corate  for  Plans  and  Ajialysis. 

d.  AppI teat  ion.  Specifies  possible  probiems  in  using  learning  curves 
oy  '-omparing  DTUPC  contract  provisiijiis  and  current  productioi;  unit  cost 

status.  Operational. 

Nature  of  Data.  Narrative  with  charts,  tables  and  graphs. 

’•  ‘’f  De  cai  1 .  Moderately  detailed. 

b.  Norioalization  Processes  Required.  Not  applicable. 

7.  Evaluation  Tectinigues  Required.  Not  applicable. 

o.  Eimi tat  ions.  Not  applicable. 

9.  deficiencies.  Not  applicable. 

lb.  Supplemental  Sources  Required.  Not  applicable. 

il.  Use  in  Cost  Analysis.  See  Appl ication,  above. 

:d.  Remarks.  An  interesting  and  informative  analysis  of  predicted 
ri'sults,  (costs),  versus  actual  performance. 

13.  Suggestions.  More  of  this  kind  of  study  would  a.ssist  analysts  to 
evaluate  various  prediction  techniques. 


1.7.1 


a.  Documer.r .  Cost  aac  Operational  Ef  fectiveness  Anal'-sis. 

b.  Preparer .  Normally  compiled  by  ES  Army  Training  anc  aoctrine 
Comraand  (TRADOC)  . 

I.  A;'"  :  Icac  lar..  'I'o  analyze  the  cost  and  operational  effectiveness  of 
Privo:;-!  tixLecaatives  proposec  for  a  weapons  system. 

3.  .-ta  :us.  Operational. 

Nature  of  Data.  Lift,  cycle  costs  and  operational  ef f ectiv'eae::,s  are 
ar;alvzec.  Data  concerning  advanced  technology  and  perception  of  threat 
frec'ientlv  carries  a  security  classification. 

i  t_\’el  of  Docail.  Varic^ble. 

f.  Nor: .a xzat ion  Processes  Keguirec.  Analytical  judgment  required. 

.'.valaUtion  Techniques  Required.  Variations  an  coni  i^uration,  such  as 
...ocif ications  of  armament,  avionics,  engine,  or  implementation  of 
Engineering  Change  Proposals  (ECPs)  or  Product  Improvement  Programs  (PiPs) 
••■equire  adcitional  analysis.  This  technique  requires  the  ability  to  track 
detailed  cost  data  to  previous  estimates.  Intelligent  application  of 
.'Candatu  statistical  analysis  techniques,  such  as  correlation  and  regres¬ 
sion  ar.'Tysis,  analysis  of  variance,  prediction  interval  estimation, 
sensitivity  and  uncertainty  analysis,  probability  distributions,  and 
sampling  theory. 

S.  Limitations.  Data  at  too  high  a  level  of  the  Work  breakdown  Structure 
fV.’BS). 

Def  iciencies.  Lack  of  a.ica  source  ident  i f  ica  t ion  makes  dt  lC rn:i  .ta t  ion 
of  por  supplemental  sources  difficult. 

■  '*  Sup,. ^ emental  Sources  Peguirea.  Cost  cata  obtained  .ro'm  such  sources 
•  if.  Contract  Cost  Data  Reports  (CCDR)  and  Cost/Scheduie  Contr:  1  Systems 
Criteria  (C/SCSC)  reports. 

; !.  Cse  in  Cost  Analysis.  Important  source  of  data  for  methodology 
jevolopmer.C  and  basis  from  which  to  develop  other  estimates,  especially 
CM lck-:'eaction  studies.  Also  useful  as  supplemental  background  material. 

:1.  Remarks .  None, 

■ Suggestions .  None. 


a.  Doc  union  t .  Handbook,  of  Korecastinji  TeciiiiLquos. 

b.  Preparer.  Center  .^or  the  Study  of  Social  Policy  Sra.-, ford  Ke- 
■searcn  institute.  Prepared  for  Institute  for  Water  Rescuri.:o.s  C.  S.  Army 
Corp.s  of  engineers. 

2.  .Application .  This  r..porc  focuses  on  12  basic  rechrii(;ues  .suita'';e  i.'r 
a  wide  range  of  technological,  economic,  social,  and  env i t onmen i  1 
forecasting. 

3.  S ta tus .  Not  appiicable. 

4.  Nature  of  Data .  A  narr.iLive  enhanced  with  ci'.arls,  graplis  ann  tabic-' 
which  deals  witii  three  major  categories  of  iong-range  planning:  Time 
Series  and  Projections;  Models  and  Simulations;  and  Quaiitative  and  Holistic 
.Mel  iiods. 

).  l.evel  of  Detail.  Bv  major  category  of  techniques  and  specific  ;  ecb.n  ique.s 

b.  N'orn.al  i  zation  Processes  Required.  Not  applicable. 

dvaluation  Techniques  Required.  The  ability  to  read  and  understand 
charts  and  graphs.  Also  required  is  a  knowledge  of  Algebra  and  Statistics. 

5.  Lini ta  Lions.  Examples  basically  apply  to  the  Corps  of  Engineers. 

O'  techniques  might  better  apply  to  problems  particular  to  those  c^f  the 
Cl  However,  many  of  the  techniques  in  the  report  can  be  applied  to 

Cost  iVna  lysis. 

'J .  Def  i  c  iencies .  See  Limitat  ions  above. 

U.  Supplemental  Sources  Required.  Handbook  of  Ft' recasting  Techniques 
Part.'.  I  and  11. 

1.  Cst.  In  Ccjst  Aiuclvsis.  A  useful  guide  to  a  number  of  forecasting 
ttcimiques  which  can  assist  Cost  Aiialvsis. 

2.  kei.iark:..  Appe.irs  to  be  a  comp  reiiensive  analysis  of  various  forecasting 
t«.“(  iin  iques . 

3.  S  uege -s  t  i  ons  .  None. 


i  .  Su Li r t. ■  f  . 

a.  Docui^llic,  Ti'-S'J  H.uuihela  Ca  i  cii  1  a  lo  r  x\l  re  raf  L  Avioiurs  ModificaLion 
u'st  EsciniuLinj;  Modal  Lsit',---  Hanilboi'k. 

ii .  Pri:jiarer.  Ui  rci’ li' rat  ^  ■  id.r  (lost  Analysts,  G  inyi  r  ro  i  ie  r  ,  Aeronautical 
S>.s!-:tis  Division,  L'.  S .  Air  i'orce. 

Av^l  icti  t  io;t .  To  inak>.'  quick  reaction  cost  estittiates  tor  aviontis 
equii'ment  niodif  icatica;  rograms . 

j.  Statu_s.  Operational. 

Nature  of  data.  Mot  applicabii. 

4.^'.a>i  o  L  _i/e  :j.i_i  i .  Not  airplicaoie. 

■1.  ?so  rma  z_ai  i  on  Processes  Requi  red .  Not  applicable. 

•  ^.va  1  ua  t  lOit  Tec’lin  ic;ues  Required.  Not  applicable. 

cinitations.  Tl-j9  r*-qutred.  Mode!  nay  deal  wilit  fixed  wing  c'r  iei 
air.  ,  af t  . 

9.  Jet  i..jcncies.  See-  Lir,'. i  tar  ions . 

.  0.  Suioplementa  i  Sources  ReCtUired.  TI-59  Mamtai. 

ii.  ISLy  in  Cost _ jituiiy.sis.  With  aiterations  could  assist  in  estimating 

.lir.’r.ift  avionies  nodifieation  co.st.s. 

2.  Remarks.  in  order  to  use  in  cost  studies  on  rot.'.ry  winged  aircraft 
liu’  n.'^dc  1  wit  I  have  to  be  purged  of  faetor.s  peculiar  to  jot  and  fixed  winged 
.liia-raft  a;id  replaced  or  supplemen ted  wltii  aspect.s  w'nicii  deal  with  rotary 
vt  1  n  g  .  1  i  ra  rti  1  t . 

3-  ^  above. 


a.  document: .  TI-59  HandheJd  Calculacor  Learning’  Curvi“  '’rai^ram 

.^'st'r's  Handbook. 

a.  Preparer.  Directorate  for  Cost  Analysis,  Comptroiier,  Ae rcaiau ; . ca i 
■Systems  Division,  LI.  S.  Air  Force. 

■  ■  vu  Lcation.  i’o  simplify  and  facilitate  rose  ar..:lysis  cu'mput  '.tions . 
ill  allow  tb.e  analyst  to  quickly  operate  learning  curve  data  using  eitr.er 
unii  or  cumulative  aver.;ige  learning  curve  theory. 

3.  ;_tatus.  Operational. 

1 .  .\'a cure  of  Data .  Not  tip p  1 L c ab  1  e . 

1.  i.evel  of  Detail  .  Not  very  detailed. 

6.  Normalization  Processes  Required.  Not  applicable. 

7.  Lvaluation  Techniques  Required.  Knowledge  and  understanding  of  Icarnin 
curve  theory  and  its  applications. 

8.  Limi tations.  TI-59  calculator  is  required.  For  lot  sizes  greater 
than  100  units  or  where  the  number  of  the  first  unit  of  the  lot  is  larger 
than  100  approximation  formulas  are  used  rather  than  exact  formulas. 

9.  Deficiencies.  See  Limitations  above. 

10.  Supplemental  Sources  Required.  Manual  for  TI-59. 

11.  Lse  in  Cost  Analysis.  See  Application  above. 

12.  Remarks .  None. 

1  1 .  .'luggest  ions. 


None . 


1 .  Source  . 

a.  Doc ume ii L  .  Tl-59  Programmable  Cairulator  Life  Cycte  Cost  Model 

User's  Handbook,  September  1979. 

b.  P ■  Directorate  of  Qjst  Analysis,  Comptroller,  Aeronautical 
Systems  Division,  U .  S.  Air  Force. 

i.  Application .  Pr-,)vioi‘.s  a  life  cycle  ci'St  medel  wnich  can  be  used  at 
tlK'  analyst's  destc  by  using  a  hand-held  calculator. 

1.  St<it_u_s.  Operational. 

t  .  Xature  of  liaia.  Not  a|>i)|  icable. 

..evc' 1  of  oetaii.  r.iirly  detailed  as  regards  t  ae  operation  and  support 
p'uase  of  the  life  cycle  cost  model. 

•).  Xormalizatiot.  Processes  Kecuired.  .'lot  a;'p icab  i c  . 

/  .  Evaluation  Techniques  Kecjuired  .  No  l  ■  i  p  p  i  i  cab  1  e . 

3.  i.irni  tat  ions .  Tlie  model  dc'ais  c.^re  wit'n  tiie  investment  and  operations 
and  support  phases  of  the  life  cycle  cost  model  than  the  researcli  and 
development  phase.  Model  may  apply  rtiore  to  fixed  wing  and  jet  aircraft. 
Requires  a  TI-5S  calculator. 

y.  Ijcficiencies.  See  Limitations  above. 


0.  Suppioi 


Sources  Required.  Manual  for  TI-59  calculator. 


Use  in  Cost  Analysis.  With  possible  alterations,  if  necessary,  can 
be  used  to  derive  life  cycle  cost  estimates  for  aircraft. 

1.  Remarks .  In  order  to  use  the  model  may  have  to  be  modified  to  elimin¬ 
ate  aspects  peculiar  to  fixed  wing  and  jet  aircraft  and  to  add  factors 
particular  to  rotary  winged  aircraft. 


1 .  buj^ges  t  i_on  s  .  None . 


a.  Docume.nt.  ilLS  Haiidbouk.  of  Methods,  January  1976. 

b.  P reparer.  Department  of  Labor,  Bureau  of  Labor  Statistics. 

2.  App]  ication.  Reference  book  aescribing  inetbiodologies  used  in  all 
BLS  puolications. 

1.  Status .  Operational. 

Nature  of  Data.  See  Appl Ication  above. 

Level  of  Detail.  Not  applicable. 

r. .  Normalization  Processes  Renuirod.  Not  applicable. 

i.valuation  'Techniques  Required.  F.conomic  background  helpful  to  aid 
ui.dara landing  of  economic  terminology  and  concepts.  Higher  mathematical 
skills  coupled  with  knowledge  of  theoretical  applications. 

A.  Limitations .  Not  applicable. 

9.  De  clencies .  Not  applicable. 

10.  Supplemental  Sources  Required.  Not  applicable. 

ll  .  i.'se  in  Lust  Analysis.  Broadens  understanding  of  various  reports  on 
economic  time  series  prepared  by  Bureau  of  Labor  Statistics,  serves  as  an 
aid  towards  eliminating  misinterpretation  ana  minunderstanding  of  economic 
statistics.  Also  serves  to  guide  methodologies  for  Cost  Analysis  use. 


a.  DocumenC .  Guide  to  Industrial  Statistics. 

b.  Preparer .  Department  of  Labor,  Bureau  of  Labor  Statistics. 


i  i  1 0  u 
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b.  Normal i<;ation  Processes  Required.  Not  applicable. 

7.  Lvaluation  Techniques  Required.  The  ability  to  understand  tabular 
statistical  presentations. 

8.  Limi tati ons .  Not  applicable. 

9.  Deficiencies.  Not  applicable. 

D.  Supplemental  Sources  Recjuired.  Not  applicable. 

1.  use  in  Cost  Analysis.  increases  understanding  of  various  statistical 
presentations  published  by  the  Government  which  pertain  to  Cost  Analysis. 

2.  Remarks.  None. 


1.11.2 


1 .  Source . 

a.  Do^unenc .  Journal  of  the  American  Statistical  Associ.itior.. 

b.  Preparer .  American  Statistical  Association. 

2.  Application.  To  present  ti-e  latest  developments  in  statistical 
analysis . 

3.  S tatus •  Operational.  Updated  quarterly. 

b'ature  of  Data.  Original  articles  submitted  on  statistical  analysis. 
Articles  consist  essentially  of  two  types:  articles  concerning  new  appii- 
<  ations  of  existing  statistical  processes  and  articles  concerning  the 
■ieveiopment  of  new  statistical  processes. 

Level  of  Petal....  Mot  applicable. 

Xormalizati on  Processes  Required.  Mot  applicable. 

Evaluation  Techniques  Required.  Higher  mathematical  skills  and 
in-depch  academic  statistical  background. 

3.  T j.mitac ions ■  Not  applicable. 

L'of iciencies.  Not  applicable. 

Lj.  S'rppleiiienCal  Sources  Required.  Statistical  texts  and  handbooks, 
publications  referenced  by  article  contributions. 

cBe  in  Cost  Analysis.  Development  of  statistical  methodologies. 

.■\;  Licles  on  time-series  analysis  and  regression  techniques  particularly 
u  f  U  i  . 

12.  Remarks .  Most  articles  are  extremely  difficuilt  to  comprehend,  thus 
requiring  a  very  advanced  level  of  academic  understanding. 

'.3.  Suggestions .  An  inti.;nsive  effort  to  simplify  the  language  of  tb.e 
i'  ntfihuted  articles  would  tremendously  improve  their  usefulness.  Visual 
aids  reseniiling  the  charts  and  graphs  of  Scientific  American  would  also 
he  of  tremendous  help. 


1 .  Source . 


a.  Document .  R-1693-]-PA6iE,  Parametric  Equations  for  Estimating 

Aircraft  Airframe  Costs,  February  1976. 

b.  Preparer .  A  report  prepared  for  Assistant  Secretary  of  Defense 
(Program  dialysis  and  Evaluation). 

2.  Application .  Cost  estimation  of  fixed  wing  military  aircraft. 

1.  Status.  Operational.  This  report  upaates  two  previous  RAND  reports 
entitled  "Cost-Estimating  Relationships  for  Aircraft  Airframes",  RM-4845- 
PR,  February  1966  and  "Cost-Estimating  Relat ionsnips  for  Aircraft  Airframes", 
R-761-PR,  December  1971. 

4.  Nature  of  Data.  This  report  includes  cost  estimating  relationships 
(CERs)  for  estimating  development  and  production  cost  of  fixed-wing  air¬ 
frames.  Separate  CERs  are  included  for  engineering,  development  support, 
flight  test  operations,  tooling,  manufacturing  labor,  manufacturing 
material  and  quality  control.  A  set  of  CERs  are  also  included  for  pro¬ 
totype  production.  Cost  data  from  which  the  CERs  were  derived  were 
obtained  from  10  airframe  contractors  and  are  included  in  Appendix  A 
of  this  report. 

I.  Level  of  Detail.  The  CERs  are  presented  with  a  sufficient  amount  of 
detail  and  statistics.  The  cost  data  base  used  in  developing  the  CERs 
on  fixed-wing  aircraft  are  provided  by  aircraft.  For  each  aircraft  the 
quantity  of  aircraft  procured  is  subdivided  by  lot.  For  each  lot,  the 
following  information  is  provided;  AMPR  weight,  engineering  hours, 
tooling  hours,  manufacturing  hours,  material  cost  in  1970  dollars,  and 
deliveries  per  month. 

6.  Normalization  Processes  Required.  All  CERs  are  in  calendar  year  1970 
dollars,  therefore,  they  require  inflation  to  present  day  dollars.  The 
aircraft  included  in  the  data  base  are  constructed  primarily  of  aluminum 
alloy.  If  these  CERs  arc  to  be  used  for  estimating  fixed  wing  aircraft 
with  a  different  type  of  construction,  i.e.,  titanium,  advanced  composite 
materials,  adjustment  may  be  required. 

7.  Evaluation  Techniques  Required.  Application  of  standard  n^gression 
analysis  techniques  can  be  applied  to  tlie  actual  fixed-wing  data  in  tne 
A[)pendix. 

8.  Limi  tat  ions .  The  report  only  includi's  cost  data  on  fixed-wing  aircraft. 

9.  Deficiencies.  None  apparent. 


1.  ri.  1 


f 


/p^erricr. c.-:i  1  sources  Re<iUirijd.  Ocher  technical  ir format*' 
c*  rt-cl  in  ^>.veloping  CER's  utilizing  the  basic  data. 

in  Cost  .Xnalysis.  The  cost  aata  on  cargo  fixed-W-^ng 
lave  been  utilized  in  developing  CERs  for  airframe  development 
tuition.  These  CERs  were  utilized  in  establishing  confidence 
tost  estimates  for  the  HLii  and  in  evaluating  the  effect  of  low 
tion  rates  for  the  HLH  in  the  investment  phase. 

'  .  .cm.ir...',.  None. 


Suggeations .  None. 


)n  may 

i^rcraf  t 
and  pro- 
Ln  RdD 
produc- 


l .  L  i.2 


Source-. 


a.  Document .  TP-4A9,  Cost  Estimating  Relationships  Manual  for  the 

Armv  Materiel  Command,  May  1972. 

b.  Preparer .  Studies  and  Analysis  Division,  Research  Analysis 
Corporation . 


2.  Applicat ion.  Develops  documentation  for  CER  methodology. 

3.  Status.  Operational. 

1.  Nature  of  Data.  Textual  narrative.  Provides  technical  guidance  for 
CER  developments. 


3.  Level  of  Detail.  Not  applicable. 

c.  Normalization  Processes  Required.  Analytical  judgment  required. 

7.  Evaluation  Techniques  Required.  Higher  mathematical  skills  coupled 
with  knowledge  of  theoretical  applications.  Monte  Carlo  simulation 
techniques  frequently  required.  Intelligent  application  of  standard 
statistical  analysis  techniques,  such  as  correlation  and  regression 
analysis,  analysis  of  variance,  prediction  interval  estimation, 
sensitivity  and  uncertainty  analysis,  probability  distributions,  and 
sampling  theory. 


' •  Limitations .  Not  applicable. 

9.  Deficiencies .  Not  applicable. 

10.  Supplemental  Sources  Required.  Cost  and  performance  data  obtained 
from  other  sources.  Table  of  learning  curves. 

11.  Use  in  Cost  Analysis.  Reference  book. 

12.  Remarks .  None. 

i .  suggestions .  None. 


i .  1 .  1 


i .  SourcL' . 

a.  Doc umeiit .  DTUPC  AH-64A. 

Proparor .  Hughes  Helicopter,  Inc. 

-■  Applicat  ion.  Provides  an  example  of  methodology  u.sed  tt;  do  a  Design 
to  Unit  Production  Cost. 

3.  S  ta  tus .  Operational. 

4.  Nature  of  Data.  i'rii.es  of  parts  arranged  in  terms  of  the  work  breakdown 
Structure  for  the  AH-64A  is  presented. 

ievel_  of  De t a i  1 .  Fairly  detailed. 

n.  Normal ixation  Processes  Required.  Not  applicable. 

7.  dvaluatlon  Techniques  Required.  Not  applicable. 

8.  Limitations.  Contractor  data  may  tend  to  oe  optimistic. 

9.  Uef iciencies.  See  Limi rations  above. 

0.  Supplemental  Sources  Required.  Not  applicable. 

1.  Use  in  Cost  Analysis.  Serves  as  a  model  of  a  DTUPC  study. 

2.  Remarks .  Would  lie  of  greater  value  if  compared  to  other  similar 
St  udies. 

3.  Suggestions.  None. 


1 .  ri .  I 


1 .  Source ■ 

a.  Docutuenr  .  The  roc,ret  Encyclopedia  World  A1  rr  rai  t  ir  ''oicr , 

Hel icopters  and  Other  Rotorcraf t  Since  1907 . 

b.  Preparer .  Kenneth  Munson. 

2.  Application.  Handy  reierence  guide  for  history  of  nel  icopier.-, . 

3.  Status .  Not  applicable. 

4.  Nature  of  Data.  Historical  narra.tive.  Data  lr,>_ludes  y.^art  anl  qua.it  i  t  les 
or  production.  Helicopters  are  illustrated  xu  color. 

5.  Level  of  Detail.  By  airc^'aft  type. 

6.  Normalization  Processes  Required.  Not  applicable. 

7.  Evaluation  Techniques  Required.  Not  applicable. 

H.  L invitations .  Not  applicable. 

9.  Deficiencies.  No  cost  data. 

10.  Supplemental  Sources  Required.  Cost  data. 

11.  I'se  in  Cost  .Analysis.  Useful  as  background  supplemental  material. 

12.  Remarks .  None. 

1 3 .  Suggestions .  None . 


1.10.1 


1  .  Source. 

a.  Document .  Learning  Curve  Tables. 

b.  Preparer .  Various.  Tables  in  common  use  have  been  developed  by 
MICOM  and  RAND  Corporation. 

2.  Application.  Adjustment  of  production  data  (recurring  co.sts,  manhours) 
for  quantity. 

1.  Status .  Not  applicable. 

4.  Nature  of  Data.  Unit,  Lumulative  averages,  and  cumulative  totals  in 
tabulated  form.  Mathematical  equations  also  included. 

3 .  Level  of  Detail.  By  unit . 

o.  Normalization  Processes  Required.  Not  applicable. 

7.  Evaluation  Techniques  Required.  Higher  mathematical  skills  coupled  vdth 
knowledge  of  theoretical  applications. 

8.  Limitations .  Applies  only  to  recurring  data  associated  with  production. 

4.  Deficiencies .  Not  applicable. 

10.  Supplemental  Sources  Required.  Table  of  logarithms. 

■  ^  •  L'se  in  Cost  Analysis.  See  Application. 

12.  Remarks.  Learning  curves  also  called  experience  curves,  progress 
curves:  improvement  curves,  cost-quantity  relationships. 

'i .  Suggestions .  None. 


1.17.1 


r 


SECTION  2 
'TECHNICAL  DATA 


!  .\iiLti  Or  Oi.W  I’Ll'i  I  s 
SKCi I OX  2 
i  liCHNICAL  OATA 


rs  ARMY  MATERIEL  DEVLLOPMEXT  .\X1)  READINESS  COMf-LVXD 

r.:i^  i  ni-'i-M' i_n^  Dos  ij^n  Handbooks,  DARCUM  Pamphlet,  7()b-2IvX  Series 

OTHER  ARMY  SOlHICES 

i'S  ARMY’  TESY'  .VXD  EVALUATION  COMM.XND 
US  ARMY'  AVIATION  TEST  BoARD 

Operational  TesL  Reports  (Formerly  called  Service  Tc-st 
Reports) 

OiYHER  COVERNMENT  SOURCES 

US  DEPARTMENT  OF  ENERGY 

l_9d^  \^at_ij:i^naJ_  Survey  of_  Compensat ion  Paid  Scientists  and 
Eiii-^ineers  Engaged  in  Researcn  and  Development  Activities 

'UorMERCIAL  SOURCES 

OTHER  COMMERCIAL  SOURCES 
PUBLISHERS 

McGRAVs'-HILL,  INC. 

.Yviation  'Ncek  ^_nd  Sj^'n^e  Technology. 

Aerospace  Forecast  and  Inventory  Issue 

SOCIETY  OF  AERONAUTICAL  ENGINEERS 

I^ocietj/  oj  Aeronautical  Engineer's  Handbook,  lanuary  1975 
CONTRACTORS 

Cr  i  L  leal  Item  Dove  lo[)men^  Specir  ication 

iM  i;;.e_  I  tern  JJeve  i  oi^en^t _ Spec  i  i  icat  ion 

( Do  L  a i  i  e d  Sj)_c c  i  i  ica t  ions  r_o_r_  A_i  r crait) 

T e  e ;  i_n  i_c a  I  M aji  ual.s 

Ai"i'HORS  MND  EDITORS 

lOHN  W,  R.  TAYLOR 

lanes  All  the  World  Aircraft,  January  1977 


2.0.1 


1.  Source. 


Documenc.  Engineering  Design  Handbooks,  DARCOM  PamphJei  706- 
2XX  Series. 

b.  Preparer.  US  Army  Materiel  Development  and  Readine.ss  Command. 

2.  Application.  Engineering  design. 

3.  S  tatus .  Operational. 

4.  Nature  of  Data.  Prescribes  organization  of  Model  Specifications, 
testing  procedures,  qualification  requirements,  design  standards.  Also 
provides  technical  guidance  for  helicopter  changes. 

j.  Level  ot  Detail.  Published  in  several  volumes.  Very  detailed  guidance 
for  engineering  design. 

D.  Normalization  Processes  Required.  Not  applicable. 

7.  Evaluation  Techniques  Required.  Technical  expertise  required. 

5.  Limitations.  Not  applicable. 

9.  Deficiencies .  Not  applicable. 

iO.  Supplemental  Sources  Requires.  Cost  data  from  such  sources  as 
Contract  Cost  Data  Reports  (CCDRs)  and  Cost/Schedule  Control  Systems 
Criteria  (C/SCSC)  reports. 

1  J .  Use  in  Cost  Analysis.  Useful  in  determining  the  extent  of  test 
program. 

i2.  Remarks .  None. 

!  3.  Sugges tions .  None. 


2  .  1 .  i 


a.  .  Operational  Test  Reports  (formerly  calleJ  Service 
; .  ri  epo  r  t  s  )  . 

b.  Preparer .  US  Ariny  Test  and  Evaluation  Commano ,  US  Army  Aviation 
Test  Board. 

i.  Applicat ion.  To  determine  tl.e  degree  to  which  a  prototype  meets  the 
specified  mission  stated  in  the  Required  Operational  Capability  (ROC) 
io-omenc.  Emphasis  is  on  field  suitability  ratner  than  engineering. 

3.  Status .  Operational. 

а.  Nature  or  Data.  Variable.  Contains  tecnnical  parameters  for  esri- 
:.iating  operating  cost  data.  Also  contains  narrative  material. 

5.  Eev>  1  of  Detail .  Variable. 

б.  Normalization  Processes  Required.  Estimates  developed  from  prototype 
;n  a  test  environment.  Technical  expertise  and  Identification  of 
differences  in  accounting  conventions;  data  may  require  some  adjustments. 
Historical  cost  data,  expressed  in  incurred  (or  current)  year  dollars, 
requires  stratification  into  classes  of  similar  price  behavior  prior  to 
selection  and  application  of  appropriate  inflation  indices  which  convert 
costs  to  constant  (base  year)  dollars. 

7.  Evaluation  Techniques  Required.  Technical  expertise  required.  Higher 
mathematical  skills  coupled  with  knowledge  of  theoretical  applications. 
Intelligent  application  of  standard  statistical  analysis  techniques, 
such  as  correlation  and  regression  analysis,  analysis  of  variance,  pre¬ 
diction  interval  estimation,  sensitivity  and  uncertainty  analysis,  prob¬ 
ability  distributions,  and  sampling  theory.  Variations  in  configuration, 
such  as  modifications  of  arm.ament,  avionics,  engine,  or  implementation  of 
Engineering  Change  Proposals  (ECPs)  or  Product  Improvement  Programs  (PIPs) 
require  additional  analysis. 

H.  Limitations .  Data  developed  from  a  test  environment,  adapting  data 
to  operating  environment  may  differ  considerably. 

Deficiencies .  See  Limitations  above. 

10.  Supplemental  Sources  Required.  Not  applicable. 

11.  Use  in  Cost  Analysis.  Developing  estimates  for  operating  costs. 

12.  Remarks .  None. 

13.  Suggestions .  None. 


2.2.1 


Source . 


1 . 


a.  Document .  1980  National  Survey  of  Compensation  Paid  Scientists  and 

Engineers  Engaged  in  Research  and  Development  Activities,  December  1980. 

b.  Preparer.  U.S.  Department  of  Energy,  Division  of  Administration, 

Office  of  Industrial  Relations. 

2.  Appl ication.  Provides  information  which  could  assist  cost  estimating  a 
weapon  system  during  the  Research  and  Development  (R&D)  Phase. 

3.  Status :  Operational. 

4.  Nature  of  Data:  Provides  data  on  salary  levels  for  scientists  and  engineers 
in  terms  of  level  of  education,  occupational  position  and  years  since  receiving  a 
degree. 


Level  of  Detail.  See  Nature  of  Data  above. 

6.  Normalization  Processes  Required.  Not  applicable. 

7.  Evaluation  Techniques  Required.  Minimal  ability  to  read  and  understand 
tables,  charts  and  graphs. 

8.  Limitations.  Any  establishment  employing  fewer  than  40  S&E’s  in  R&D  were 
omitted  from  the  sampling  frame. 


9. 

10. 

Deficiencies.  Those  common  to  sampling  techniques. 

Supplemental  Sources  Required.  Not  applicable. 

11. 

L'se  in  Cost  Analysis.  See  Application 

above . 

12. 

Rem-’r;.-:.  None. 

13. 

Sugg-^st  ions .  None. 

ci .  Aviation  Week  and  Space  Technology.  Aerospac  e  tore- 

east  ana  Inventory  Issue. 

b.  Preparer .  McGraw-Hill  Inc. 

1.  Application.  General  technical  information  related  to  aerospace 
hardware . 

5.  Status ■  Operational.  Updated  annually. 

■4.  Nature  of  Data.  Provides  technical  ane  engineering  data  for  aircraft, 
missiles  and  engines  currently  in  development  or  production  by  the  JS, 

USSR  and  other  international  countries. 

-.  Level  of  Detail.  The  aviation  items  are  divided  into  three  geographical 
areas:  US,  USSR,  and  International.  The  aviation  items  produced  by  the  US 
are  subcivided  into  the  following  areas:  Military  aircraft,  missiles,  space¬ 
craft,  launch  vehicles,  RPV  and  Target  Drones,  VTOL  and  VSTOL  aircraft,  agri¬ 
cultural  aircraft,  rotary  wing  aircraft,  reciprocating  engines,  gas  turbine 
engines,  commercial  transports  and  research  rockets.  The  aviation  items  pro¬ 
duced  by  the  U.S.S.R  are  subdivided  into  Military  and  Civil  aircraft  and 
missiles.  The  International  category  includes  spacecraft,  launch  vehicles, 
missiles,  aircraft,  rotary  wing  aircraft,  surface  effect  machines,  gas 
turbine  engines  and  research  rockets.  The  US  Rotary  Wing  aircraft  are  sub¬ 
divided  by  manufacturer.  An  example  of  the  information  provided  is  as 
follows:  name  and  address  of  manufacturer,  popular  name  of  aircraft, 
number  of  crew  members,  number  of  passengers,  rotor  diameter,  maximum 
length  of  aircraft  blades  unfolded,  maximum  height,  empty  weight,  normal 
gross  weight,  number  of  engines,  engine  model,  horsepower,  hover  ceiling 
in  ground  effect,  still-air  range,  and  preceding  aircraft  models. 

b .  Normalization  Processes  Required.  Not  applicable. 

7 .  Evaluation  Techniques  Required.  Varies  with  application. 

8.  Limitations .  Only  cost  data  included  is  for  U.S.  Business,  Personal 
Aircraft . 

'1.  Def iciencies .  Technical  information  is  presented  per  model  only. 

10.  Supplemental  Sources  Required.  Janes'  All  the  World  Aircraft  can 
provide  supplemental  technical  data. 

11.  Use  in  Cost  Analysis.  Data  used  in  developing  CERs 


12.  Remarks.  None. 


1.  Source. 


a.  Document .  Society  of  Aeronautical  Engineer's  Handbook, 

January  1975. 

b.  Preparer.  Society  of  Aeronautical  Engineers. 

2.  Application.  Provides  useful  conversion  factor,  characteristics  of 
physical  matter,  and  other  useful  engineering  data. 

3.  Status .  Operational. 

4.  Nature  of  Data.  See  Application  above. 

5.  Level  of  Detail.  Variable. 

6.  Normalization  Processes  Required.  Varies  with  application. 

7.  Evaluation  Techniques  Required.  Varies  with  application. 

3.  Limitations.  Not  applicable. 

9.  Deficiencies .  Not  applicable. 

10.  Supplemental  Sources  Required.  Varies  with  application. 

11.  Use  in  Cost  Analysis.  Varies  with  application.  Develops  basis  from 
which  to  develop  other  estimates.  Useful  as  supplemental  background 
material.  Enlargement  of  data  base  for  development  of  Cost  Estimating 
Relationships  (CERs),  Baseline  Cost  Estimates  (BCEs),  Independent  Para¬ 
metric  Cost  Estimates  (IPCEs),  Economic  Analysis  (EA),  Cost  and  Opera¬ 
tional  Effectiveness  Analysis  (COEA)  and  other  studies. 

12.  Remarks.  None. 


13.  Suggestions.  None 


1 .  Source . 

a.  Docutnent .  Critical  Item  Development  Specification, 

Preparer .  Contractor. 

2.  Application.  Source  document  for  detail  specifications  for  components. 

3.  Status .  Operational. 

4.  Nature  of  Data.  Report  applicable  to  components  of  systems  and  includes 
physical  characteristic  data,  technical  data,  design  criteria,  deviations 
granted,  narrative  material,  etc.  Report  similar  to  Prime  Item  Development 
Specification  which  is  for  systems. 

3.  Level  of  Detail.  Very  detailed. 

6.  Normalization  Processes  Required.  Must  insure  incorporation  of 
revisions  into  data.  Contains  estimated  data  which  is  frequently 
conservatively  estimated  since  contractor  must  insure  performance  stated 
in  the  report. 

V.  Evaluation  Techniques  Required.  Proposed  variations  In  configuration, 
such  as  modifications  of  armament,  avionics,  engine,  or  implementation  of 
Engineering  Change  Proposals  (ECPs)  or  Product  Improvement  Programs  (PIPs) 
require  additional  analysis  pending  revision  of  data  contained  in  the  report. 

5.  Limitations .  Some  values  are  estimated  by  vested  interests  and  there¬ 
fore  subject  to  bias.  Estimates  tend  to  be  conservative  for  reasons 
stated  in  Normalization  Processses  Required  above. 

9.  Deficiencies.  Data  not  revised  in  a  timely  manner  and  therefore  is 
frequently  obsolete. 

10.  Supplemental  Sources  Required.  Contract  and  contract  modification 
cost  data  obtained  from  such  sources  as  Contract  Cost  Data  Reports  (CCDRs) 
and  Cost/Schedule  Control  Systems  Criteria  (C/SCSC)  Reports. 

■ ' •  Use  in  Cost  Analysis.  Quick  response  studies  and  other  cost  estimates 
for  critical  items. 

1  2  .  Remj^rk_s  .  None . 

1 3 .  Suggestions . 


More  tiinely  revision  of  data  needed. 


ooux  ce ■ 

a.  Docuaent .  Prime  Item  Development  Specification.  (Detailed 
specifications  for  aircraft. ) 

b.  Preparer .  Contractor. 

2.  Application.  Source  document  for  detailed  specifications  for  aircraft 
systems.  Provides  listing  of  detailed  requirements,  characteristics  and 
description  of  aircraft. 

Status .  Operational. 

4.  Nature  of  Data.  Physical  characteristic  data,  technical  data,  listings 
of  Government  Furnished  Material,  design  criteria,  deviations  granted, 
narrative  material,  etc. 

5.  Level  of  Detail.  Very  detailed. 

6.  Normalization  Processes  Required.  Must  insert  incorporation  of 
revisions  into  data.  Report  contains  conservatively  estimated  data  which 
may  also  require  revision. 

7.  Evaluation  Techniques  Required.  Proposed  variations  in  configuration, 
such  as  modifications  of  armament,  avionics,  engine,  or  implementation  of 
Engineering  Change  Proposals  (ECPs)  or  Product  Improvement  Programs  (PIPs) 
require  additional  analysis  pending  revision  of  detailed  specification. 

8.  Limitations .  Some  values  are  estimated  by  vested  interests  and 
therefore  subject  to  bias.  Estimates  tend  to  be  conservative  because 
contractor  must  guarantee  stated  performance. 

9.  Deficiencies.  Data  not  revised  in  a  timely  manner,  frequently 
obsolete. 


10.  Supplemental  Sources  Required.  Contract  and  contract  modifications. 
Cost  data  from  Contractor  Cost  Data  Reports  (CCDRs),  Cost/Schedule  Control 
Systems  Criteria  (C/SCSC)  reports,  and  others. 

Use  in  Cost  Analysis.  Provides  weight  and  performance  data  which,  in 
conjunction  with  historical  cost  data,  form  data  bases  for  parametric 
estimates,  quick-response  studies. 

12.  Remarks .  None. 

13.  Suggestions .  Incorporation  of  aircraft  Work  Breakdown  Structure  into 
report.  More  timely  revision  of  data  needed. 


ource . 


a.  Document .  Technical  Manuals  (TMs) . 

b.  Preparer.  Normally  prepared  by  contractor. 

P.  Application.  Reference  source  for  maintenance,  engineering,  and 
configuration  of  a  system. 

3.  Status ■  Operational. 

A.  Nature  of  Data.  Narrative , material  concerning  standard  operating 
and  maintenance  procedure. 

.  Level  of  Detail.  As  detailed  as  required  by  the  system. 

6.  Normalization  Processes  Required.  Not  applicable. 

7.  Evaluation  Techniques  Required.  Technical  expertise  required, 
a.  Limitations .  Not  applicable. 

9.  Def iclencics .  Not  applicable. 

10.  Supplemental  Sources  Required.  Consultation  with  report  preparer 
e-ssential  to  the  development  of  accurate  estimates.  Cost  data  obtained 
from  such  sources  as  Contract  Cost  Data  Reports  (CCDRs)  and  Cost/Schedule 
Control  Systems  Criteria  (C/SCSC)  reports. 

11.  Use  in  Cost  Analysis.  Limited  use.  May  be  used  in  some  instances 
where  very  specific  configuration  data  is  needed. 

1 2 .  Remarks .  None . 

13.  Suggestions .  None. 


2.6.3 


r 


1 .  Source . 

a.  Document .  Jane's  All  the  World  Aircraft,  January  1977. 

b.  Preparer.  John  W.  R.  Taylor,  Editor. 

2.  Application.  Genera''  reference  work. 

3.  Status .  Operational.  Updated  annually. 

4.  Nature  of  Data.  Listing  of  aircraft  manufacturers  by  country. 

Historical  technical  data  on  each  aircraft  model.  Illustrated.  Also 
contains  narrative  material.  Contains  data  not  available  anywhere  else. 

5.  Level  of  Detail.  Performance  and  physical  characteristic  by  model 
for  each  aircraft  and  engine. 

6.  Normalization  Processes  Required.  None  required. 

7.  Evaluation  Techniques  Required.  Variations  in  configuration,  sucVi  as 
modifications  of  armament,  avionics,  engine,  or  implementation  of 
Engineering  Change  Proposals  (ECPs)  and  Product  Improvement  Programs  (PIPs) 
require  additional  analysis.  Higher  mathematical  skills  coupled  with 
knowledge  of  theoretical  applications.  Intelligent  application  of  standard 
statistical  analysis  techniques,  such  as  correlation  and  regression  analysis, 
analysis  of  variance,  prediction  interval  estimation,  sensitivity  and  uncer¬ 
tainty  analysis,  probability  distributions,  and  sampling  theory.  Technical 
expertise  required. 

8.  Limitations.  Current  production  aircraft  frequently  not  included. 

More  detail  frequently  needed,  as  for  example,  engine  weight,  AMPR 
weight,  etc . 

9.  Deficiencies.  See  Limitations  above. 

10.  Supplemental  Sources  Required.  Cost  data  obtained  from  such  sources 
as  Contract  Cost  Data  Reports  (CCDRs)  and  Cost/Schedule  Control  Systems 
Criteria  (C/SCSC)  reports. 

11.  Use  in  Cost  Analysis.  Enlargement  of  data  base  for  development  of 
Cost  Estimating  Relationships  (CERs),  Baseline  Cost  Estimates  (BCEs), 
Independent  Parametric  Cost  Estimates  (IPCEs),  Economic  Analysis  (EA) , 

Cost  and  Operational  Effectiveness  Analysis  (COEA)  and  other  studies. 

12.  Remarks .  Inaccurate  estimates  may  result  from  indiscriminate 
application  of  analytical  techniques.  Analytical  judgment  required. 

13.  Suggestions .  None. 


2.7.1 


Ik 


J 


lA.U.E  O;'  CdNTtNTS 
SECTION  3 

COST  AND  ECONOMIC  DATA 

US  AtC^n'  AVIATION  SYSTEMS  COMMAND 

l)i  i;i.CTv)KArE  FOR  PROCUREMENT  AND  PRODUCTION 

: 1 1 s c o r i c a i  P r ocurement  Data 

i,o\  l-.;;NMi;.\T  sOrsCi'S  (F.XCl.UDi  no  defense) 

Di-.i’ARTMEN  1  Oi'  COMMERCE 

I'.asini'ss  Cond  i  L  ivuis 

DEi’.'XRT.MEN  i  OK  LAUOR 

BUREAU  OF  LABOR  STATISTICS 

Lovmen  t  and  Earn 

>^n thly  Labor  Review 

Wholnsalo  P_ric^s  and  Indexes 

Consumer  I’rj^ce 

Devo  lupments 

COM'-lKHCi  AL  SOURCES 

OTTIEi:  COMMERTCAL  SOURCES 
PUPddSHERS 

CONTRACTORS 

Contract  Cost  Data  Report  (supersedes  Cost 
Ij^f^ri^at  ion  Report ) 

Cost  Performance  Reports  (_Cf^ 

Miscellaneous  Contractor  Cost  and  Manhour  Data 


PACE 

3.1.1 

3.2.1 

3.3.1 

3.3.2 

3.3.3 

3.3.5 

3.3.6 


3.4.1 

3.4.2 

3.4.3 


3.0.  1 


S  ou^r  ('  e . 

a.  Document.  Historical  Procurement  Data. 


b.  Preparer .  Directorate  for  Procurement  and  Production. 

2.  Application .  Procurement  analysis. 

3.  Status .  Operational. 

4.  Nature  of  Data.  Cost  and  quantity  data  from  previous  procurements. 

5.  Level  of  Detail.  Determined  by  needs  of  data.  Presently,  data  and 
detail  defined  by  form  of  computerized  system. 

h.  Normalization  Processes  Required.  Historical  cost  data,  expressed 
in  incurred  (or  current)  year  dollars,  require  stratification  into 
classes  of  similar  price  behavior  prior  to  selection  and  application 
of  appropriate  inflation  indices  which  convert  costs  to  constant  (base 
year)  dollars.  Development  of  cost  -  and/or  -  manhour-quantity  rela¬ 
tionships  through  application  of  learning  curves,  also  known  as  progress 
or  experience  curves,  enabling  adjustments  for  alternative  procurement 
quantities,  and  Improving  the  accuracy  of  time  phased  estimates. 

7.  Evaluation  Techniques  Required.  Intelligent  application  of  standard 
statistical  analysis  techniques,  such  as  correlation  and  regression 
analysis,  analysis  of  variance,  prediction  interval  estimation, 
sensitivity  and  uncertainty  analysis,  probability  distributions,  and 
sampling  theory  for  development  of  cost  estimates. 

0.  Limitations .  Data  not  continuously  prepared,  resulting  in  several 
gaps  in  the  continuity  of  a  particular  procurement  history. 

9.  Deficiencies .  See  Limit  at  ions  above.  Inability  to  portray  costs 
and/or  manhours  because  of  late  establishment  of  report  procedures. 

10.  Supplemental  Sources  Required.  Defense  Contract  Audit  Agency  data. 

11.  Use  in  Cost  Analysis.  Enlargement  of  uata  base  for  development  of 
Cost  Estimating  Relationships  (CERs) ,  Baseline  Cost  Estimates  (BCEs) , 
Independent  Parametric  Cost  Estimates  (IPCEs),  Economic  Analysis  (EA) , 
Cost  and  Operational  Effectiveness  Analysis  and  other  studies. 

12.  Remarks .  None. 

13.  Suggestions .  None. 


;  .  ^-c  . 

a.  Doouneut ■  Business  Conditions  Digest. 

b.  Preparer .  Department  of  Commerce. 

2.  Application.  Public  economic  information. 

Status .  Operational.  Updated  monthly. 

4.  'iature  of  Data.  Contains  many  microeconomic  time  scries  bv  month 
.  r  quarter . 

Level  of  Detail.  Very  detaiieu. 

b.  Normalization  Processes  Required.  Adjustments  for  inflation,  ana 
.. hanges  in  productivity  in  somie  cases. 

/•  Evaluation  Techniques  Required.  Economic  background  most  appropriate. 

8.  Limitations .  Occasionally,  more  detail  is  required. 

9.  Deficiencies .  Not  applicable. 

10.  Supplemental  Sources  Required.  Varies  with  application. 

11.  Use  in  Cost  Analysis.  Useful  adjunct  to  data  base  for  development 
and  forecasting  of  inflation  and  productivity  Indices. 

12.  Remarks .  None. 

13.  Suggestions.  None. 


3.2.1 


a . 

document . 

Lmp loyme nt 

and  Earnings. 

b. 

Preparer. 

Department 

of  Labor,  Bureau  of  Labor  Statistics 

2.  Appl Lcation.  Public  information. 

3.  Status.  Operational.  Updated  monthly. 

4.  Nature  of  Data.  Labor  data  including  earnings. 

3.  Level  of  Detail.  By  industry  subgroupings. 

6.  Normalization  Processes  Required.  Not  applicable. 

7.  Evaluation  Techniques  Required.  Same  as  for  Producer  Price  Indexes. 
Adjustments  required  for  changes  in  productivity. 

8.  Limitations .  Administrative  and  other  overhead  labor  rates  not  measured. 

9.  Ue r iciencies .  See  Limitations. 

10.  Supplemental  Sources  Required.  Same  as  for  Producer  Price  Indexes.  Also, 
Producer  Price  Indexes  are  a  supplemental  source. 

11.  Use  in  Cost  /dtalysis.  Development  of  historical  inflation  indices  for 
Airframe,  Engine,  and  Avionics. 

12.  Remarks .  Considerable  errors  can  result  from  improper  use  of  evaluation 
tecli;'iiques. 

Suggestions . 


13. 


None . 


I. 

J>  V  i_L  .  MonCiily  Laiiiir  Review. 

.  i're^iarer.  Department  oi  Labor,  Bureau  of  Labor  Statistics. 

\^)p  L  ica  t  ion .  I’uiilic  economic  information, 
i.  Siatup..  Operational.  i  pdated  monthly. 

..  .  :'e  f.  iJiiLa.  Si-'e  Level  ol  Detail  helt.)w.  Also  t'ontamis  Leciiiiicai  anu 

ic  .  IV  sarrattve  ■m.iteriai  useful  to  economic  analysis. 

P.  i-evei  1.U  Detail.  Detaired.  Wholesale,  consumer  price,  emp  i  v'v  t  ,  a.iui 
earitin;;s  inJustr'  subgroup  i  n^s  . 

6.  No  ri.ial  i  ^at  i  cni  l’r<u:ess_i.-_s  :<e(j^ui_r.ed-  ''^’t  applicable. 

7.  Lvaluation  lechnigues  Rei.[uired.  Rnowledoe  of  liigher  matiiematical  theo¬ 
retic. il  basis  for  developin,;  indexes - to  include  Paasehe,  Laspayre,  and 

Fisher  Ideal  litdexes,  seasonal  adjustment  methodology,  trend,  and  time  series 
analysis  including  Box-Jenkins  autoregressive  integrated  moving  averages, 
Fourier  power  spectra  analysis,  and  methods  for  constructing  averages  including 
aritametic,  geometric,  and  harmonic  means,  and  exponentially  weigt'.ted  moving, 
averages  (smoothing  techniques).  Also,  how  to  develop  transfer  function  models 
utilizing  leading  indicators.  Lconomic  i:).Jckground  also  essential. 

8.  Limitations .  Greater  level  of  detail  ijftin  required. 

9.  De f i clencies .  Not  applicable. 

10.  Supplemental  Sources  Required.  I’roduciT  Price  Indexes,  Lniployment  and 
Earnings . 


11.  Use  in  Cost  Analysis.  A  useful  ivae-source  di'cument  Lv:>  trace  tlio  '.historical 
behavior  of  certain  economic  time  series  p.art  icuiarly  price  indices.  By 
contrast.  Producer  Price  Indexes  slnow  price  index  level  only  for  the  month  in 
question,  requiring  a  considerable  eflort  to  .e.irch  through  volumes  of  inamphleLS 
to  trace  tiie  historical  beihavior  of  an  index. 

12.  Remarks .  None. 

id.  Suggestions .  .None. 


3.3 


I 


1  .  Svm;  1'  'L.' . 

.1.  i^iJcuineiU .  I'r.-nJucL'r  I'l’ico  ludoxt-s,  December  l^XX. 

b.  Preparer.  Department  of  Labor,  Bureau  of  Labor  Statistics  (BLS). 
i.  Appl ication .  Public  information. 

A  SL,itu__s.  Ope  ra  t  i  op.a  1.  .  I'pD.'ited  monthly. 

.  N.'iLure  of  Data.  Lniolesale  price  and  price  indexes  for  specific  commodity 
and  type  of  industry  groui>inp,s. 

i.  i.iveljjf  i)eta_ii.  (ionsi  aer..ible .  Commodities  subdivided  to  specific 

itei.i  level  identitieu  lyy  BLS  di-velopcd  code.  Cxampie  of  typical  level  of 
tiec-aii:  "Aluminum  LxLri.n-;ion  R  id,  Circle  Sixe  4  to  5  inciies."  Various 

.levels  of  summarization  also  developed. 

o.  .Normalization  Processes  Required.  .Not  applicable. 

Lv..iuation  feciiniques  Required.  Application  of  various  mat  .lemat  Leal , 
tat  Lst  i  cal ,  economic,  and  econometric  processes  inciudiiiy  wetp,iiLed  arithmetic 
.inti  harmonic  means,  construction  teichniqucs  for  construction  of  price  indices 
f  i  I'.c  iud  i  :ip;  Laspayre,  Paascite,  typical  year,  and  Fisher  ideal  indices),  non- 

ii. uar  regression,  time  series  analysis,  autoregressive  intep.rated  moving 

■  iVeiUge  ;;iodeis,  forecasting  with  leading  indicators  (transfer  function  aiodels), 
suppi.v  and  demand  concepts,  relationsiiips  to  monetary  and  fiscal  policy, 
re  L.it  ionsii ips  to  international  trade,  effect  of  change  of  base  and  weighting 
lectors  to  BLS  publisiied  indices.  Ability  to  distinguish  between  techniques 
requires  undo rs t and i  11  g  of  theory  as  weii  as  processes.  .Judgemental  analysis 
a;u.  Lnowiedge  of  nciicopter  construction  required  in  identifying  indexes 
wnien  parallel  historical  cost  beliavior.  Ability  to  perform  statistical 
tests  of  iivpotnesis  also  required. 

b.  L  .  .1  i  i  at  i  ons  .  I’ubiislied  BLS  indices  do  nvit  necessarily  measure  the  same 
ite.ts;,  nor  involve  t  iie  same  weigliting  Cactor.s  as  found  in  Army  helicopters. 

h.  lie  I  i  c  i  ..niy- i  VOS .  Base  jirice  olten  not  avaLLabie  for  specffic  commodities. 

o.  Sui>pj.e;ient.i  1  Sour,  es  R’.-'qui  red .  i'extual  m.iteriai,  on  statisuics,  time 
eri  .  nml'/sis,  economics,  ecouome  t  r  i  cs ,  Cosi  information  Report.--'  (CIR), 
o-..  inplaieu  bv  donirneior  Ci)sL  Data  Reports  (CCDK),  utilized  to  develop 
ei,-icLin.’  faett)!':-,  lor  .WRADLO'i  tiidici's. 

I.  I  .->>  in  K'.t  _.\nalvsl^..  i  i.'-Vi.- io-pmen  i.  ,>f  nisiorii-.ii  inflation  inuiec-s. 


1.  i.  i 


Source . 


1 . 

'*•  Document .  CPI  Detail  Report. 

b.  Preparer.  Department  of  Labor,  Bureau  of  Labor  Statistics  (BLS) . 

2.  Application.  Public  economic  information. 

3.  Status.  Operational.  Updated  monthly. 

4.  Nature  of  Data.  Consumer  prices  and  price  indexes  for  selected  consumer  goods. 

5.  Level  of  Detail.  Considerable.  Consumer  goods  subdivided  to  specific  categories 
and  service  groupings.  Two  indexes  are  presented,  the  CPI  for  all  Urban  Consumers, 
(CPI-U) ,  and  the  CPI  for  Urban  Wage  Earners  and  Clerical  Workers,  fCPI-W) . 

6.  Normalization  Processes  Required.  Not  applicable. 

7.  Evaluation  Techniques  Required.  Same  as  for  Wholesale  Price  Indexes. 

Index  bases  updated  periodically. 

&.  L  imitations .  The  CPI  is  based  on  prices  of  food,  clothing,  shelter,  fuels, 
transportation  fares,  charges  for  doctors  and  dentists,  services,  drugs  and  other 
goods  and  services  that  people  biiy  for  day-to-day  living.  As  such,  the  index  does 
not  directly  reflect  changes  in  the  cost  of  weapon  systems  components. 

9.  Deficiencies .  See  Limitations. 

10.  Supplemental  Sources  Required.  Same  as  for  WTiolesale  Price  Indexes.  Also, 
Wholesale  Price  Indexes,  Producer  Price  Indexes,  Employment  and  Earnings  and 
Business  Conditions  Digest  are  supplemental  sources. 

11.  Use  in  Cost  Analysis.  Development  of  historical  inflation  indices  with 
projections  for  future  escalation  indices  for  ersine,  airframe  and  avionics. 

12.  Remarks .  Primary  usefulness  of  the  CPI  Indexes,  (CPI-U,  CPI-W) ,  is  how 

mucli  they  reflect  over  all  price  level  changes  and  price  changes  in  transportation 
and  fuels. 

13.  Suggestions ■  None. 


..3.5 


OoounenL ■  Currenc  Wage  Developments. 


I 

I 
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I 
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% 


b.  Preparer.  Department  of  Labor,  Bureau  of  Labor  Statistics. 

2.  Application.  Public  Economic  Information. 

3.  Status .  Operational.  Updated  monthly. 

4.  Nat-.ire  of  liata.  See  Level  of  Detoil  below.  Also  contains  Wage  Activities, 
(increai-es  or  decreases),  for  specific  firras  by  industrial  groupings.  Also 
included  are  wage  terms  of  negotiated  contracts,  (amount  and  duration). 

5.  Level  of  Detail.  Moderately  detailed.  Grouping  of  data  is  by  industrial 
categories  and  a  sampling  of  firms  within  that  grouping.  7or  example. 
Transportation  Equipment,  Lockheed  Aircraft  Corp;  Fabricated  Metal  Products, 
Aluminum  Co.  of  America. 

6.  Normalization  Processes  Required.  Not  applicable. 

7.  Evaluation  Techniques  Required.  Same  as  for  Wholesale  Price  Indexes. 

8.  Limitations .  Coverage  generally  is  limited  to  actions  affecting  1,000  workers 
or  more.  Coverage  of  Public  Employees  is  limited  to  those  working  for  the 
Federal  Government,  States,  and  Cities  with  250,000  inhabitants  or  more.  The 
information  presented  is  drawn  mainly  from  secondary  sources,  such  as  Newspapers, 
Union  Publications,  and  Trade  Journals. 

9.  Deficiencies.  See  Limitations . 

10.  Supplemental  Sources  Required.  Employment  and  Earnings,  monthly  Labor  Review, 
and  miscellaneous  Contractor  Cost  and  Manhour  Data. 

11.  Use  in  Cost  Analysis.  Development  of  historical  inflation  indices  for 
airframe,  engine,  and  avionics. 

12.  Remarks .  None. 

13.  Suggestions.  None. 


I 


.6 


1 .  Source . 


a.  Document .  Contract  Cost  Data  Report  (supersedes  Cost  Information 
Report) . 

b.  Preparer .  Contractor. 

2.  Application.  Provides  actual  and  estimated  cost  and  other  data  for 
Army  Helicopter  systems.  Designed  as  a  DOD  information  system,  to  provide 
agencies  with  engineering,  development  and  procurement  data  necessary  to 
develop  estimates. 

3.  Status .  Operational.  Updated  quarterly. 

4.  Nature  of  Data.  Portrays  recurring  and  non-recurring  actual  cost  data 
to  date  and  estimatea  costs  to  completion.  Also  provides  production  lot, 
direct  manhour  and  direct  cost  data  for  progress  curve. 

5.  Level  of  Detail.  Costs  by  major  WBS  element  are  functional  cost 
categories . 

6.  Normalization  Processes  Required.  Application  of  inflation  indices, 
learning  curve  adjustments,  accounting  adjustments  for  burden  costs, 
breaks  in  production. 

7.  Evaluation  Techniques  Required.  Regression  analysis;  knowledge  to 
acjust  for  contractor  accounting  conventions. 

3.  Limitations .  Inability  to  portray  costs  of  older  system  because  of 
lace  establishment  of  report  procedures. 

Deficiencies.  Since  data  requested  by  form  does  not  in  each  instance 
conform  to  contractor's  accounting  system,  entries  are  frequently  "best 
guesses".  Cost  data  sometimes  at  too  high  of  a  WBS  level.  Data  portrayed 
are  often  on  inconsistent  or  incomparable  WBS  basis. 

10.  Supplamental  Sources  Required.  Data  Plan,  Historical  inflation  factors, 
1-.T5S  dictio.nary . 

11.  Use  in  Cost  Analysis.  Cost  Estimating  Relationships  (CER)  and  Cost- 
ijuantity  Relationships  for  Independent  Parametric  Cost  Estimates  (IPCE), 
Baseline  Cost  Estimates  (BCE),  and  other  studies.  Used  to  develop  weighting 
factors  for  development  of  inflation  factors. 

12.  Remarks .  Not  applicable. 

13.  Suggestions .  None. 


3.4.1 


a  . 


r-^ocument . 


Cost  Perf ortiar.ce  Reports  (CPR). 


b.  Preparer .  Contractors. 

2.  Application ■  Various. 

3.  Status .  Operational,  updated  monthly. 

d.  Xoture  of  Data.  Cumulative  and  noncu-nulat tve  actual  expenditures, 
approved  budget,  and  contractor  estimate  to  complete  for  KDTE  and  Procurement 
appropriations . 

5.  level  of  Detail.  Work  Breakdown  Structure  (WBS)  Level  III. 

6.  Normalization  Processes  Required.  Varies  with  applicaticr. .  Costs  arc- 
in  incurred  year  dollars,  requiring  adjustments  for  inflation.  Learning 
curve  adjustments  may  be  required  for  certain  applications  involving  in¬ 
vestment  costs.  Also,  modifications  for  changes  in  scope  of  work  may  be 
required . 

7.  Evaluation  Techniques  Required.  Varies  with  application. 

8.  Limitations .  Data  reflects  airect  costs  only. 

Def Iciercies .  Reasons  for  changes  in  estimates  not  always  fully  explained. 

10.  Supplemental  Sources  Required.  Direct  contact  with  Proj ect/Product 
Manager's  Office.  Must  explore  reasons  for  change  in  estimates  due  to 
changes  in  scope  of  work  and  other  factors. 

11.  Use  in  Cost  Analysis.  Development  of  Total  Risk  Assessing  for  Cost 
Estimate  (TRACE)  factors. 

12.  Remarks .  This  is  one  of  the  Cost/Schedule  Control  Systems  Criteria 
(C/SCSC)  reports.  Good  analytical  judgement  required  to  identify  similar 
WBS  elements  for  TRACE  factor  development. 

13.  Suggestions .  Reasons  for  changes  in  estimates  should  be  more  explicitly 
stated . 


Source . 


1  . 


a.  Document .  Miscellaneous  contractor  cost  and  manhour  data. 

b.  Preparer .  Contractor. 

2.  Application.  Variable. 

3.  Status .  Operational. 

4.  Nature  of  Data.  Examples  inducL;  proLOcype  actual  data,  cost  and 
direct  labor  manhours  for  material,  subcontract,  assembly  and  test. 

5.  Level  of  Detail.  Varies  with  application. 

6.  Normalization  Processes  Required.  Identification  of  differences  in 
accounting  conventions.  Ability  to  adjust  data  base  for  these  differences. 
Historical  cost  data,  expressed  in  incurred  (or  current)  year  dollars,  re¬ 
quires  strati 'ication  into  classes  of  similar  price  behavior  prior  to  selec¬ 
tion  and  application  of  appropriate  inflation  indices  which  convert  costs 

to  constant  (base  year)  dollars.  Similar  stratification  needed  before 
applying  escalation  rates  to  estimate  the  effect  of  inflation  on  future 
costs.  Development  of  cost  and/or  manhour-quantity  relationships  through 
application  of  learning  curves,  also  known  as  progress  or  experience  curves, 
enabling  adjustments  for  alternative  procurement  quantities,  and  Improving 
the  accuracy  of  time  phased  estimates.  Cost  adjustments  for  differences  or 
changes  in  the  scope  of  work  may  be  required.  Trend  analysis  may  be  re¬ 
quired  for  changes  in  such  ratios  as  overhead  or  engineering  to  direct 
labor  manhours  and  costs.  Technical  expertise  required.  Data  base  may 
require  adjustments  for  changes  in  productivity  between  fabrication  of 
prototype  and  first  production  unit. 

7.  Evaluation  Techniques  Required.  Variations  in  configuration,  such  as 
modifications  of  armament,  avionics,  engine,  or  implementation  of 
Engineering,  Change  Proposals  (ECPs)  or  Product  Improvement  Programs  (PIPs) 
require  additional  analysis.  Estimation  factors  must  be  developed  to 
enable  conversion  of  direct  to  total  cost  and/or  manhour  data.  Higher 
mathematical  skills  coupled  with  knowledge  of  theoretical  applications. 

Monte  Carlo  simulation  techniques  frequently  required. 

8.  Limitations .  Data  frequently  portrayed  on  an  inconsistent  or  incom¬ 
parable  Work  Breakdown  Structure  (WB3) .  Values  are  estimated  by  vested 
interests  and  therefore  subject  to  bias. 

9.  Per :>ciencies .  Possible  inability  to  portray  costs  and/or  manhours 
because  of  late  establishment  of  report  procedures. 


3.4.3 


10.  Su..v'..emental  Sources  Required.  Defense  Contract  Auci.t  A'^iL-ncy  (DCAA) 
methoaology  for  adjustment  of  changes  in  manufacturing  techniques  between 
prototype  and  first  production  unit. 

11.  Use  in  Cost  Analysis.  Develops  basis  from  which  to  develop  other 
estimates.  Also  enlarges  cost  data  base  for  development  of  Cost  Estimating 
Relationships  (CERs),  Baseline  Cost  Estimates  (BCEs),  Independent  Para¬ 
metric  Cost  Estimates  (IPCEs),  Economic  Arialysis  (EA) ,  Cost  and  Operational 
Effectiveness  Analysis  and  other  studies.  Also  useful  in  developing  some 
analogy  estimates. 

12.  Remarks .  None. 

13.  Suacestions.  None. 
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dei’attmen;'  of  itie  army 

0_r^a^izaLj^on  and  Equipment  AuLiiorizat ion  Ta'nles,  AR  570-2  4.1.1 

l^njjn^d  S tates  Army  Aviation  Planning  Manual,  _FTI  101-20,  4.1.2 

F_e  b  n^a  r  y  JL 

COMPTROLLER  OF  THE  ARMY 

Tile  Army  Force  Planning  Cost  Handbook,  October  1982  4.2.1 

US  ARYTi’  AVIATION  SYSTEMS  COMMAND 
SHOULD  COST  TEAMS 

Should  Cost  Reports  4.3.1 

DEFENSE  SOURCES  (EXCLUDING  ARMT') 

OTHER  DEFENSE  SOURCES 

FIELD  OPERATING  COST  AGENCY 

Military  Occupational  Specialty  Training  Cost  Handbook  4.4.1 

(MOSB),  October  1981' 

COMMEKCrAL  SOURCES 

OTHER  COMMERCIAL  SOURCES 
PUBLISHERS 

CONTRACTORS 


Contractor  Proposal 


4.5.1 


4.0. 1 


1.  Source. 


a.  Uocumcnt .  AR  570-2,  Organization  and  Equipment  Authorization  Tables- 
Personnei  Tables,  22  June  69,  with  Change  10. 

b.  Preparer.  Department  of  the  Army. 

2.  Application.  Determines  personnel  and  equipment  authorizations  for 
specific  Army  functions. 

3.  Status .  Operational. 

4.  Nature  of  Data.  List  of  number  of  personnel  authorized  by  job  title 
and  number  and  specific  types  of  equipment  for  eacn  Army  mission. 

5.  Level  of  Detail.  See  Nature  of  Data  above. 

Normalization  Processes  Required.  Conversion  of  personnel  spaces  to 
lanhours  of  work,  utilizing  standard  factors  for  annual  leave,  sick  leave, 
overtime,  and  nonproductive  time.  Analytical  judgement  required. 

7.  Evaluation  Techniques  Kec[uired.  Higher  mathematical  skills  coupled 
with  knowledge  of  theoretical  applications.  Intelligent  application  of 
standard  statistical  analysis  techniques,  such  as  correlation  and  regression 
analysis,  analysis  of  variance,  prediction  interval  estimation,  sensitivity 
and  uncertainty  analysis,  probability  distributions,  and  sampling  theory. 

New  estimating  techniques  are  required  to  adapt  historical  data  to  the  new 
three-level  maintenance  concept  (MS+) . 

8.  Li  mi  tat  ions .  Data  frequently  obsolete. 

9.  Del iciencies.  Not  applicable. 

Id.  Supplemental  Sources  Required.  Army  Force  Planning  Cost  Handbook; 
i'bl  101-20;  AR  570-2,  Organization  and  Equipment  Authorization  fables;  Military 
Occupational  Specialty  Training  Cost  Handbook;  specific  Tables  of  Organization 
and  Equipment  (TOE). 

11.  Use  in  Cost  Analysis.  Development  of  operating  cost  estimating  tech- 
nitpies  for  Baseline  Cost  L.stimates  (BCEs),  Cost  and  Operational  Effective¬ 
ness.  .\naiysis  (COEA),  Economic  Analysis  (£A) ,  and  ocher  studies. 

12.  Rema_r_kjs.  None. 

li.  Suggestions .  .None. 


s,  .1.1 


‘  . 

a.  Documer.c.  FM  101-20,  United  States  Army  Aviation  Planning  Xanual, 

February  1976. 

b.  Preparer.  Headquarters,  Department  of  the  Army. 

2.  Application.  Aviation  planning  guide. 

3.  Status.  Operational.  Revised  regularly. 

d.  Mature  of  Data.  Gives  aircraft  authorizations,  flying  hour  programs, 
attrition  rate,  standard  aircraft  characters,  maximum  allowable  operating 
times  for  major  components,  ferrying  and  shipping,  tools,  fuel  and  oil 
used,  maintenance  manhours  and  categories,  personnel  requirements,  costs 
per  flying  hour,  unit  flyaway  costs,  avionics  and  armament  costs. 

5.  Level  of  Detail.  By  aircraft  series  and  model. 

5.  Normalization  Processes  Required.  Historical  cost  data,  expressed  in 
incurred  (or  current)  year  dollars,  requires  stratification  into  classes 
of  similar  price  behavior  prior  to  selection  and  application  of  appro¬ 
priate  inflation  indices  which  convert  costs  to  constant  (base  year) 
dollars.  Development  of  cost  and/or  manhour-quantity  relationships 
through  application  of  learning  curves,  also  known  as  progress  or 
experience  curves,  enabling  adjustments  for  alternative  procurement 
quantities,  and  improving  the  accuracy  of  time  phased  estimates.  In  the 
development  of  Cost  Estimating  Relationships  (CERs)  for  aircraft  with 
material  compositions  differing  from  those  constituting  the  data  base, 
adjustments  may  be  required.  Application  of  standard  accounting  tech¬ 
niques  such  as  depreciation.  Data  base  may  require  adjustments  for 
changes  in  productivity. 

7.  Evaluation  Techniques  Required.  New  estimating  techniques  are  re¬ 
quired  to  adapt  historical  data  to  the  new  three-level  maintenance 
concept  (MS+) .  Higher  mathematical  skills  coupled  with  knowledge  of 
theoretical  applications.  intelligent  application  of  standard 

statistical  analysis  techniques,  such  as  correlation  and  regression  ^ 

analysis,  analysis  of  variance,  prediction  interval  estimation,  sen¬ 
sitivity  and  uncertainty  analysis,  probability  distributions,  and 
sampling  theory.  Technical  expertise  required. 

8.  Limitations.  Inclusion  of  wartime  data  distorts  data  base.  ?EMA 

parts  cost  excluded.  No  avionics  or  weapons  maintenance  statistics.  I 

Quantities  of  production  for  which  standard  unit  prices  are  based  are 
not  shown.  Depot  labor  statistics  have  been  excluded. 

9.  Deficiencies.  None. 


4.1.2 


10. 


Supplemental  Sourre.s  Required.  SuTinnary  Cost  Data  Book  for  Army 
>;ana.ip;rs,  table  of  inflation  indices,  adoitional  data  to  cover  gaps 
explained  in  I.imi tat  ions  above,  manhour  and  POL  costs  also  needed. 

Cost  data  obtained  from  such  sources  as  Contract  Cost  Data  Reports 
(CCDRs)  and  Cost/Schedule  Control  Systems  Criteria  (C/SCSC)  reports. 

11.  Use  in  Cost  Analysis.  Enlargement  of  data  base  for  development  o 
Cost  Estimating  Relationships  (CERs) ,  Baseline  Cost  Estimates  (BCEs) , 
Independent  Parametric  Cost  Estimates  (TPCEs),  Economic  Analysis  (EA) , 
Cost  and  Operational  Effectiveness  Analysis  and  other  studies.  Also 
used  in  creation  of  computer  models. 

12.  Remarks .  None. 

13.  Suggestions .  Manual  should  Include  additional  data  covering  gaps 
explained  in  Limitations  above. 


1 .  Source . 

a.  Document .  The  Army  Force  Planning  Cost  Handbook,  Octoocr  19b2 , 

with  Charge  1. 

b.  Preparer .  Comptroller  of  the  Army. 

2.  Application.  Gives  direct  and  indirect  operating  cost  and  manhour 
factors  for  indirect  cost>3.  Contains  data  not  available  anywhere  else. 

Status .  Operational.  Regularly  updated. 

H.  Nature  of  Data.  See  Application  above.  Also  contains  narrative 
material. 

5.  Level  of  Detail.  Cost  and  manhours  portrayed  by  appropriation, 
cost  category,  budgetary  account,  rank,  aircraft  model,  flying  hour, 
ton,  year,  or  other  performance  factor. 

6.  Norr-alization  Processes  Required.  Historical  cost  data,  expressed  in 
incurred  (or  current)  year  dollars,  requires  stratification  into  classes 
of  similar  price  behavior  prior  to  selection  and  application  of  appro¬ 
priate  inflation  indices  which  convert  costs  to  constant  (base  year) 

dol lars . 

Evaluation  Techniques  Required.  Higher  mathematical  skills  coupled 
with  knowledge  of  theoretical  applications.  Intelligent  application  of 
standara  statistical  analysis  techniques,  such  as  correlation  and  re¬ 
gression  analysis,  analysis  of  variance,  prediction  interval  estimation, 
sensitivity  and  uncertainty  analysis,  probability  distributions,  and 
sampling  theory. 

h.  Limitations .  Data  not  portrayed  in  a  Work  Breakdown  Structure 
(WBS)  format.  Lack  of  data  source  identification  makes  determination 
of  proper  supplemental  sources  difficult. 

9.  i)eficiencles.  None. 

ID.  Supplemental  Sources  Required.  Summary  Cost  Data  Book  for  Army 
Managers;  FM  101-20;  AR  570-2,  Organization  and  Equipment  Authorization 
Tanles;  Military  Occupational  Specialty  Training  Cost  Handbook;  specific 
Table  of  Organization  and  Equipment  (TOE). 

11.  Use  in  Cost  Analysxs.  Development  of  operating  cost  escimating 
techniques  for  Baseline  Cose  Estimates  (BCEs),  Indepenoent  Farametric 
Cost  Estimates  (IPCEs),  Cost  and  Operational  Effectiveness  Analysis 
(COEA),  Economic  Analysis  (EA),  and  other  studies. 

1 2 .  Remarks .  None . 

1 5 . 


Suggestions.  None. 


Should  Cost  Report. 


a  .  lo.U..neat  . 

D.  Preparer .  Should  Cost  Teams. 

2.  Application .  Provides  government  with  a  firmer  contractual  negotiation 
position. 

3.  Statua .  Operational,  as  required. 

1.  Nature  of  Data.  Detailec  minimum,  expectea,  and  maximum  estimates  of 
contractor  cost  and  manhours. 

5.  Level  of  Detail.  Usually  tailored  to  elements  of  contractor  proposal. 

6.  yormalization  Processes  Required.  Variable.  Often  accomplished  within 
Should  Cost  Report. 

7.  Evaluation  Techniques  Required.  Varies  with  application. 

8.  Limitations .  Negotiated  contract  may  not  resemble  Should  Cost  estimates. 

9.  Deficiencies .  Not  applicable. 

10.  Supplemental  Sources  Required.  Supplemental  reports  to  Should  Cost 
Report. 

11.  Use  in  Cost  Analysis.  Develops  basis  from  which  to  develop  other 
estimates . 

12.  Remarks .  Not  applicable. 

13.  Suggestions .  None. 


A.  3. 1 


1 .  StmrcL* . 

a.  document .  Military  Occupational  Specialty  'i'rainiiig  Cost  liandbook. 
(MOSB),  October  1981. 

a.  Preparer .  US  Army  Finance  and  Accounting  Center,  Cost  Analysis 
iJ  i  V  L  .s  i  on 

2.  Application .  Provides  actual  data  base  for  training  costs  by  MOS. 

3.  S_t^ci^.  Operational.  Updated  annually. 

4.  -Nature  of  Data.  Depicts  fixed  and  variable  cost.s  along  with  weigiited 
average  cost. 

3.  Leve  1  j I  Detail.  By  approi) r i at i(.)n .  Report  does  not  identify  costs 
and/or  maniiours  expended  by  Military  Occupational  Specialty. 

6.  sorr.'.al  1 /.ation  Processes  Required.  iUstorical  cost  data,  expressed  in 
iiieurred  (or  current)  year  dollars,  requires  stratification  into  classes 

ui  similar  price  behavior  prior  to  selection  and  application  of  appropriate 
inflation  indices  which  convert  costs  to  constant  (base  year)  dollars. 

7.  evaluation  i-echniques  Requir..  j.  Ability  to  adapt  given  cost  data  to 
proposed  Military  Occupational  Syccialties. 

8.  1.1  ml  tat  ions .  Not  applicable. 

9.  :A' f icieac  les .  Not  applicable. 

10.  Piupi.lemen tal  .Sources  Required.  Army  Force  Planning  Cost  Handbook; 

I'M  iOl-20;  AR  570-2,  Organizati,on  and  Equipment  Authorization  Tables; 
specific  i'abies  of  Organization  and  Equipment  (TOE). 

11.  liie  in  Cost  Anuiysis.  Development  of  operating  cost  estimating  tech¬ 
niques  lor  Baseline  Cost  Estimates  (BCEs),  Cost  and  Operational  Effective¬ 
ness  .Analysis  (COE, A),  Economic  ^Analysis  (EA),  and  other  studies. 

12.  i.A’niark.s .  None. 

13.  Sii;-c,estiens.  None. 


4.4.1 


a.  uocuir.ent .  Contractor  Proposal. 

Preparer .  Contractor. 

2.  Application.  Source  Selection  Evaluation  Boards  (SSEBs) . 

3.  Status .  Operational. 

4.  !sature  of  Data.  Prepared  in  several  volumes.  Technical  specifications 
uetaiied  cost,  management  plant,  capital  machinery,  tooling,  requirements, 
plant  space,  and  capability  data. 

5.  Level  of  Detail.  Variarhe. 

6.  Nornalizatlon  Processes  Required.  Application  of  inflation  indices, 
learning  curve  adjustments,  and  breaks  in  production. 

7.  Evaluation  Techniques  Required.  Technical  understanding  of  elements  of 
proposal. 

8.  T. imitations .  Values  are  estimates.  Contractor  assessment  therefore 
subject  to  bias.  Data  subject  to  variable  and  therefore  noncomparable 
accounting  systems. 

9.  Deficiencies.  Data  is  at  too  high  a  Work  Breakdown  Structure  (V.'BS) 
level . 

10.  Supplemental  Sources  Required.  Historical  inflation  factors.  Govern¬ 
ment  evaluation  of  proposal,  report  of  error,  omission  and  clarification. 

11-  Use  in  Cost  Analysis.  A  volume  entitled  "Historical  Cost  Data"  can  be 
used  to  develop  Cost  Estimating  Relationships  and  cost-quantity  relationship 
Useful  for  applications  of  the  analog  method  of  cost  estimating.  Life  Cycle 
Cost  Estimating  and  Benefit  Analysis. 

12.  Remarks .  Not  applicable. 


13.  Suggestions .  None. 
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Mi  1  i  t Personne  1  Pay  Tai)_l^^j  5-1.1 

Ol'llER  ARMY  SOURCES 

L’RAIXING  AND  DOCTRINE  COMMAND  (TRADOC) 

Table  of  Orgaiiizat  ion  and  Equipment  (TOE)  5.2.1 

GOVERNMENT  SOURCES  (EXCLL;D1NG  DEFENSE) 

CIVIL  SERVICE  COMMISSION 

Civilian  Personnel  Pay  I’abie.s  5.3.1 

CO'DIEKCI  U  SOURCES 
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FEDER.\L  EMPLOYEE'S  NEWS  DIGEST 


Federal  Employees  Almanac  5.4.1 

ZIFF-DAVIS  PUBLISHING  COMP^VNY 

PUBLIC  TRANSPORTATION  AND  TROWEL  DIVISION 


World  Av iat ion  Directory 


5.5.1 


5.0.1 


1. 


Source . 


a.  Document .  Military  Personnel  Pay  Tables. 

b.  Preparer .  Department  of  Defense. 

2.  Application.  Determination  of  military  pay. 

3.  Status.  Operational.  Updated  annually  or  by  legislation. 

4.  Nature  of  Data.  Self-explanatory. 

5.  Level  of  Detail.  By  grade,  years  of  creditable  military  service. 

Also  includes  special  rates  for  hazardous  duty,  flight  pay,  combat  pay, 
jump  pay,  etc. 

6.  Normalization  Processes  Required.  May  need  to  normalize  for 
differences  in  grade  structures  when  analyzing  certain  systems  over  time. 

7.  Evaluation  Techniques  Required.  Must  make  accounting  adjustments  for 
special  pay  categories  mentioned  in  Level  of  Detail  above.  Must  also 
make  necessary  adjustments  for  pay-in-kind  such  as  billeting,  messing, 
medical  care,  reenlistment  bonuses,  uniform,  transportation,  etc.  Also 
must  make  adjustments  for  leave,  awaiting  orders,  overtime  hours,  non¬ 
productive  hours,  etc. 

3.  Limitations.  None. 

9.  Deficiencies .  None. 

10.  Supplemental  Sources  Required.  Data  on  relative  proportions  of 
indirect  support  or  pay-in-kind  for  military  personnel. 

1 1 .  Use  in  Cost  Analysis.  Develops  method  for  estimating  military  pay 
costs  from  manhour  data. 

12.  Remarks .  None. 

13.  Suggestions .  None. 


5.1.1 


1  .  G  U 1*  C  O  . 

a.  Dociuaent .  Table  of  Organization  and  Equipment  (TCF.) . 

D.  Preparer .  US  Army  d  raining  and  Doctrine  Comm^and  (TRADOC)  . 

2.  Application .  Develops  authorizations  for  number  and  type  of  personnel 
and  equipment  for  an  operational  unit. 

Status.  Operational.  Periodically  reviewed. 

4.  Nature  cf  Data.  Personnel  authorizations  by  Military  Occupational 
Specialty  (MOS) ,  grade  authorized,  and  equipment  authorizations  by 
National  Stock  Number  (NSN) . 

5.  Level  of  Detail.  See  Nature  of  Data  above. 

6.  Normalization  Processes  Required.  Not  applicable. 

7.  Evaluation  Techniques  Required.  Not  applicable. 

8.  Limitations .  Not  applicable. 

9.  Deficiencies .  Not  applicable. 

10.  Supplemental  Sources  Required.  Not  applicable. 

11.  Use  in  Cost  Analysis.  Used  as  a  basis  for  developing  estimates  of 
Operating  and  Support  (O&S)  costs. 

12.  Remarks .  Analytical  judgement  required.  Care  must  be  exercised  to 
avoid  double  counting  when  weapons  systems  compete  for  indirect  support 
costs.  Requires  mathematical  skills  to  apportion  costs  to  competing 
systems. 


13.  Suggestions .  None. 


1. 


Source . 


a.  Document .  Civilian  Personnel  Pay  Tables. 

b.  Preparer .  Civil  Service  Commission. 

2.  Application.  Determination  of  civilian  pay. 

3.  Status .  Operational.  Updated  annually  or  by  legislation. 

4.  Nature  of  Data.  Self-explanatory. 

5.  Level  of  Detail.  By  grade  and  step. 

6.  Normalization  Processes  Required.  Not  applicable. 

7.  Evaluation  Techniques  Required.  Proper  techniques  to  account  for 
annual  and  sick  leave,  overtime,  and  nonproductive  time.  Methods  for 
uetermining  personnel  benefits. 

8.  Limitations .  Not  applicable. 

S.  Deficiencies.  Not  applicable. 

10.  Supplemental  Sources  Required.  Not  applicable. 

11.  Use  in  Cost  Analysis.  Provides  means  for  development  of  costs  from 
civilian  manhour  data. 

12.  Remarks.  None. 


13. 


Suggestions .  None. 


Source . 


a.  Document .  Federal  Employees  Almanac. 

b.  Preparer .  Edited  by  Joseph  Young,  Federal  Employee's  News  Digest. 

2.  Application.  Handy  quick  reference  quide  concerning  employee  benefits 
and  working  conditions. 

3.  Status .  Operational.  Updated  annually. 

4.  Nature  of  Data.  Narrative  and  tabular  material  concerning  take  home 
pay,  retirement,  health,  insurance,  injury  compensation  benefits,  jobless 
benefits.  Social  Security,  labor-management  relations,  appeals,  griev¬ 
ances,  promotion  procedures,  veteran's  preference,  and  many  others. 

5.  Level  of  Detail.  See  Nature  of  Data  above. 

6.  Normalization  Processes  Required.  None. 

7.  Evaluation  Techniques  Required.  None. 

8.  Limitations ■  Not  applicable. 

9.  Deficiencies .  Not  applicable. 

10.  Supplemental  Sources  Required.  Civilian  Personnel  Regulations  when 
more  detail  is  required. 

11.  Use  in  Cost  Analysis.  See  Application  above.  Useful  in  determining 
some  estimates  such  as  retirement,  relocation,  or  severance  costs  and  also 
as  a  quick  guide  for  personnel  matters. 

12.  Remarks.  None. 

13.  Suggestions .  None. 


5.A.1 


1.  Source. 


a.  Document .  World  Aviation  Directory. 

b.  Preparer .  Public  Transportation  and  Travel  Division,  Ziff-Davis 
Publishing  Company. 

2.  Application.  Public  information. 

i.  Status .  Operational.  Updated  semi-annually. 

Nature  of  Data.  Names  and  addresses  of  corporate  officials,  suppliers 
and  manufacturers  of  aircraft  systems. 

>.  Level  of  Detail.  Not  applicable. 

6.  Normalization  Processes  Required.  Not  applicable. 

7.  Evaluation  Techniques  Required.  Not  applicable, 
f-  .  Limitations .  Not  applicable. 

9.  Def -clencies .  Not  applicable. 

10.  Supplemental  Sources  Required.  Not  applicable. 

11.  Use  in  Cost  Analysis.  Provides  points  of  contact  for  various  estimates 

and  studies.  Also  provides  leads  for  other  data  sources. 

12.  P.emarks .  Not  applicable. 

13.  Suggestions .  None. 


5.5.1 
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US  ARFTr’  AVIATION  RESEARCH  AND  DEVELOPMENT  COMMAND 
REPORTS  CONTROL  OFFICER 

List  of  Recurring  Reports  Prepa"~ed  py  and  for  6.1.1 

US  Army  Aviation  Research  and  Development  Command, 

AVRADCOM/TSARCOM  Pamphlet  335-1 

DEFENSE  SOURCES  (EXCLUDING  ARMY) 

DEFENSE  RESEARCH  ORGANIZATIONS 

DEFENSE  TECHNICAL  INFORMATION  CENTER 

DTIC  Retrieval  and  Indexing  Terminology  6.2.1 

Defense  Technical  Information  Center  6.2.2 

OTHER  DEFENSE  SOURCES 

DEFENSE  CONTRACT  AUDIT  AGENCY  (DCAA) 

Contacts  with  Defense  Contract  Audit  Agency  (DCAA)  Personnel  6.3.1 

COMMERCIAL  SOURCES 

RESEARCH  ORGANIZATIONS 

J.  WATSON  ASSOCIATES,  INC. 

OPNAV  RESOURCE  .ANALYSIS  GROUP 

Aircraft  Cost  Handbook,  Cost  and  Characteristic  Data  6.4.1 


b .  0 . 1 


1 . 

a.  Oocumcnt .  Lise  of  Kecurring  Reports  Prepared  by  and  for  United 
Scares  Army  Aviation  Research  and  Development  Command,  TSARCOM/AVRiADCOM 
Pampiilet  335-1,  December  1981. 

b.  Preparer.  Reports  Control  Officer,  Directorate  for  Management 
Information  Systems,  LISATSARC()>i. 

2.  Ap;bl  i  cat  i-Oi.  ■  To  provide  a  listing  of  all  approved  controiied  recurring 
reports  prepared  uy  ail  elements  of  this  Command  consisting  of  United  States 
Armv  Aviation  Research  and  Development  Command  (AVRADCOM)  recurring  reports 
initiated  by  and  required  by  this  Command  and  recurring  external  reports 
required  of  AVRADCOM  by  other  Army  elements  and  Federal  agencies. 

3.  Status ■  Operational.  Updated  regularly. 

4.  Nature  of  Data.  List  of  recurring  reports  witli  separate  sections  on 
new  and  recently  discontinued  reports.  Also  contains  applicable  directives 
for  each  report. 

^.evel  of  Detail.  Cross-referenced  by  Rej^orts  Control  Symbol  (RCS 
number),  report  title,  preparer,  and  receiver. 

6.  Nornialization  Processes  Reguireu.  Not  applicable. 

7.  F.valuat.Lon  Teciiniques  Required.  Not  applicable. 

8.  Limitations .  (iontains  no  description  of  data  reported. 

9.  Deficiencies.  None. 

!(;.  Supplemental  Sources  Required.  The  reports  referenced  by  this  pampliiet. 

11.  li^'  in  Cost  /Analysis.  Provides  a  biuliograpnical  source  for  obtaining 
adclitionai  data  when  otiier  sources  have  become  exhausted. 

12.  i\ei;:a  trc; .  See  l.iml  Cations  above. 

ij.  Sugg>-  s  c  1  ons .  in  addition  to  a  description  ..)1  tiu'  data  contairud  in  eaci. 
ri.iiii,  alpiKiiietic  listing  bv  report  name  vjould  make  th's  pnmpnlet  a  more 
powerful  tool. 


i.  i 


6. 


1 .  Source ■ 

a.  Doauinenc .  DTIC.  Retrieval  and  Indexing  Terminology. 

b.  Preparer.  Defense  Technical  Information  Center,  Cameron  Station,  VA. 

2.  Application.  To  provide  a  referencing  system  to  publications  maintained 
by  the  Defense  Technical  Information  Center. 

3.  Staaus .  Operational.  Updated  annually. 

4.  Nature  of  Data.  Provides  a  list  of  key  words  for  computerized  referencing 
of  the  publications  contained  at  the  Defense  Technical  Information  Center, 

Level  of  Detail .  Not  applicable. 

6.  Normalization  Processes  Required.  Not  applicable. 

7.  Evaluacion  Techniques  Required.  Familiarly,  v.ith  outline  structure 
employed,  similar  to  a  biological  classification  system.  Ability  to 
recognize  and  select  applicable  key  words.  Computer  terminal  operational 
techniques  also  required, 

8.  Limi tations .  Not  applicable. 

9.  Def iciencies .  Not  applicable. 

10.  Supplemental  Sot  ^s  Required.  Not  applicable. 

11.  Use  in  Cost  Analysis.  Provides  a  useful  tool  for  obtaining  additional 
data,  often  in  extraordinary  amounts. 

12.  Remarks .  Relevant  data  may  be  contained  within  the  scope  of  a  longer 
report  for  other  purposes  and  consequently,  not  identified. 

13.  Suggestions.  None. 


6.2.1 


i 


!.  Source.  iJet(3nsf‘.  I'ecii:.  ;  <  .jX  TnJnrmaxion  (X-i.ter. 

2.  Application.  '.’ariable. 

3 .  Status .  Variable. 

1.  Nature  of  Data.  Varies  with  application.  Includes  much  tecrinical  and 
acaaemic  material  including  technical  reports,  master's  thesis,  aoctoral 
thesis,  composite  models,  and  in-depth  studies. 

1.  Level  of  Detail.  Varies  with  application,  although  a  trememdous 
amount  of  data  on  almost  an>  military  subject  is  stored  here. 

6.  Normalization  Processes  Required.  Varies  with  application. 

7.  Evaluation  Techniques  Required.  Varies  with  application, 
s.  i.iuit  cations  .  Varies  with  application. 

9.  Deficiencies .  Varies  with  application. 

.0.  Supplemental  Sources  Recuired.  Varies  with  application.  Generally, 
a  vast  collection  of  inter-supporting  documents  car.  be  obtained  here. 

11.  ^.se  in  Cost  Analysis.  Varies  with  application. 

12.  Remarks ■  None. 

13.  Suggestions .  None. 


a  I 
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Tv'ntacts  with  Deiense  Contract  Audit  Agency  (DCAA)  personnel. 


:50urce . 


2.  f'.ppiication.  Varies  with  application. 

3.  Status .  Not  applicable. 

A.  Nature  of  Data.  Varies  with  application. 

5.  Level  of  Detail.  Varies  with  application. 

■'.ormalization  Processes  Required.  Identification  of  difference  in 
accounting  conventions.  Ability  to  adjust  data  base  for  their  differences. 
Ability  to  Identify  and  adjust  for  breaks  in  production.  Historical  cost 
data,  expressed  in  incurred  (or  current)  year  dollars,  requires  stratifica¬ 
tion  into  classes  of  similar  price  behavior  prior  to  selection  and  applica¬ 
tion  of  appropriate  inflation  indices  which  convert  costs  to  constant  (base 
year)  dollars.  Similar  stratification  needed  before  applying  escalation 
rate  to  estimate  the  effect  of  inflation  on  future  costs.  Development  of 
cost  -  and/or  manhour-quantity  relationships  through  application  of  learning 
curve  also  known  as  progress  or  experience  curves,  enabling  adjustments  for 
alternative  procurement  quantities,  and  improving  the  accuracy  of  time  phased 
estimates.  Data  base  may  require  adjustments  for  changes  in  productivity. 
Trend  analysis  may  be  required  for  changes  in  such  ratios  as  overhead  or 
engineering  to  direct  labor  manhours  and  costs. 

7 .  Evaluation  Techniques  Required.  The  ability  to  track  detailed  cost 
data  to  previous  estimates.  Variations  in  configuration  such  as  modifica¬ 
tion  of  armament,  avionics,  engine,  or  implementation  of  Engineering 
Change  Proposals  (ECP)  or  Product  Improvement  Programs  (PIPs)  require 
additional  analysis.  Higher  mathematical  skills  coupled  with  knowledge  of 
theoretical  application.  Intelligent  application  of  standard  statistical 
analysis  techniques,  such  as  correlation  and  regression  analysis,  analysis 
of  variance,  prediction  Interval  estimation,  sensitivity  and  uncertainty 
analysis,  probability  distributions  and  sampling  theory. 

8.  Limitations.  Variable. 

9.  Deficiencies.  Variable. 

10.  Supplemental  Sources  Required.  Varies  with  application. 

11.  Use  in  Cost  Analysis.  Enlargement  of  data  base  for  development  of 
Cost  Estimating  Relationships  (CERs),  Baseline  Cost  Estimates  (BCEs) , 
Independent  Parametric  Cost  Estimates  (IPCEs) ,  Economic  Analysis  (EA) , 

Cost  and  Operational  Effectiveness  Analysis  and  other  studies.  Also 
useful  in  developing  some  analogy  estimates. 

12.  Remarks.  None. 

13.  Suggestions.  None. 


1. 


Source. 


a.  Document .  Aircraft  Cost  Handbook,  Cost  and  Characteristic  Data. 

b.  Preparer.  OPNAV  Resource  Analysis  Group,  J.  Watson  Associates,  Inc. 

2.  Application.  Preservation  of  historical  data  base  for  reference  purposes. 

3.  Status.  Operational.  Updated  continually. 

4.  Nature  of  Data.  Subject  data  is  a  compilation  of  the  historical  aircraft 
data  maintained  by  the  RAND  Corporation.  Includes  much  data  destroyed  by  the 
services.  Nature  of  data  is  variable;  Includes  program  costs  by  Fiscal  Year 
and  units  produced  in  some  cases,  in  other  cases  not.  Also  contains  narra¬ 
tive  material. 

5.  Level  of  Detail.  By  aircraft  type.  Further  detail  in  some  cases. 

6.  Normalization  Processes  Required.  Inflate  historical  costs  to  constant 
dollars,  learning  curve  adjustments.  Need  to  assure  that  accounting 
standardization  has  been  applied. 

7.  Evaluation  Techniques  Required.  Regression  analysis,  analogy  methods, 
etc . 


8.  Limitations.  Variable. 

9.  Deficiencies.  Variable. 

10.  Supplemental  Sources  Required.  Cross-references  whenever  possible. 

11.  Use  in  Cost  Analysis.  Enlargement  of  Cost  Estimating  Relationship  (CER) 
data  bases.  Also  useful  for  some  analogy  estimates. 

12.  Remarks.  See  Supplemental  Sources  Required. 


13.  Suggestions.  None. 
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CIOSSAHY  OF  f  r.;>T  ANALYSIS 

Tlf^*  ’ 

1.  AhRONAUriCAl.  MANUFACTUKKK.S '  FLANNIMC  REPORT  (AMPR)  WEIGHT.  See  Airframe 
Wei^Lt.  Sonrc^*:  Cost.  InformaLioo  Reporlr.  for  Aircraft,  Missile,  and  Space 
Systems.  Wash. inj/, ton,  O.C.  •  nepo.rtment  of  Defense,  21  April  1966. 

•  A I RF RAMI'  W_R  IG HT  . 

a.  Airframe  unit  weight  for  airplanes  and  rotorcraft  is  the  weight  empty, 
as  configured  in  the  aircraft  detail  specification  and  tabulated  in  Military 
Standard  1374,  Parts  I  and  IT,  minus  the  weight  of  items  listed  below  regardless 
of  their  method  of  acquisition-  The  weight  of  useful  load  or  alternate  equipment 
items  is  not  to  be  included  in  the  airframe  unit  weight. 

b.  Items  to  subtract  from  empty  weight  include  wheels,  brakes,  tires 
and  tubes;  engines  -  main  and  auxiliary;  rubber  or  nylon  fuel  cells; 
starters  -  main  and  auxiliary;  propellers;  auxiliary  power  plant  unit; 
instruments;  batteries  and  electrical  power  supply  and  conversion; 
avionics  group;  turrets  and  power  operated  mounts;  air  conditioning 
anti-icing  and  pressurization  units  and  fluids;  cameras  and  optical 
viewfinders;  trapped  fuel  and  oil. 


*See  AR  310-25,  Dictionary  of  United  States  Army  Terms,  for  additional 
explanation  of  terms. 


3 .  AllOLAV iuN . 

a.  An  official  piece  of  paper  issued  to  a  major  command  or  other  operating 
agency.  It  is  a  funding  document  and  represents  cash  that  you  can  commit  and 
obligate. 

b.  The  distribution  of  available  resources  to  the  various  activities  which 
must  be  performed  in  such  a  way  that  total  effectiveness  will  be  optimized. 
Allocation  is  necessary  when  there  are  limitations  on  either  the  amount  of 
resources  available  or  on  the  way  in  which  they  can  be  expended  such  that 

each  separate  activity  cannot  be  performed  in  the  most  effective  way 
conceivable.  Also,  an  authorization  by  a  designated  official  of  a  department 
making  funds  available  within  a  prescribed  amount  to  an  operating  agency 
for  the  purpose  of  making  allotments. 

4.  ALLOTMENT .  This  is  similar  to  an  allocation  except  that  it  is  Issued  by 
a  major  command  or  operating  agency  to  its  subordinate  units. 

5.  APPORTIONMENT .  A  cut  of  an  appropriation  given  to  a  department  by  the  Office 
of  Management  and  Budget.  This  cut  may  be  all  or  only  part  of  the  dollars 
appropriated.  An  apportionment  is  an  allocation  at  departmental  level  and 
represents  the  amount  that  can  be  committed  or  obligated,  regardless  of  the 
amounts  shown  in  the  appropriation  or  financial  plan. 

6.  APPROPRIATION .  A  fund  authorization  set  up  by  an  Act  of  Congress  which 
permits  a  department  or  other  governmental  agency  to  obligate  the  US  Government 
to  pay  money  for  goods  or  services.  By  itself,  the  appropriation  does  not 
cost  the  taxpayer  a  cent.  Actually,  the  appropriation  constitutes  a  hunting 
license  for  the  department  to  obtain  an  apportionment  (see  definition  above). 


i.e.,  the  administrative  authority  for  the  department  to  enter  into  contracts 
or  otherwise  obligate  the  Government.  The  Treasury  raises  the  money  to  meet 
expenditures  and  expenditures  take  place  only  after  there  has  been  performance 
against  an  obligation.  These  are  important  distinctions.  Appropriations  may 
last  for  different  periods  of  time.  It  may  be  for  one  year,  called  an 
annual  appropriation,  or  for  a  continuing  period,  referred  to  as  a  no-year 
appropriation. 

7.  ARMY  SYSTEMS  ACQUISITION  REVIEW  COUNCIL  (AS ARC) . 

a.  A  council  established  oy  the  Head  of  a  Military  Department  as  an 
advisory  body  to  him  and  through  him  to  the  Secretary  of  Defense  on  major 
system  acquisitions. 

b.  The  ASARC  provides  key  decisions  on  major  Army  programs.  When  a 
Defense  System  Acquisition  Review  Council  (DSARC)  is  required,  the  ASARC 
provides  the  approval  decision  on  proposed  Army  recommendations  to  the  DSARC. 
Regular  members  of  the  ASARC  are  the  Vice  Chief  of  Staff  of  the  Army  (VCSA) 
(Chairman) ;  Assistant  Secretary  of  the  Army  (Research  and  Development) ; 
Assistant  Secretary  of  the  Army  (Installations  and  Logistics);  Deputy  Under 
Secretary  of  the  Army  (Operations  Research) ;  Deputy  Chief  of  Staff  for 
Research,  Development  and  Acquisition;  Deputy  Chief  of  Staff  for  Operations 
and  Plans;  Commander,  US  Army  Materiel  Development  and  Readiness  Command, 
and  the  Commander,  US  Army  Training  and  Doctrine  Command.  Special  members 
of  the  ASARC  who  will  attend  on  the  call  of  the  Chairman  are:  the  Assistant 
Secretary  of  the  Army  (Financial  Management);  Deputy  Chief  of  Staff  for 
Logistics  (DCSLOG) ;  Comptroller  of  the  Army  (COA) ;  Commander,  US  Army 
Operational  and  Test  Evaluation  Agency  (OTEA) ;  Commander,  US  Army  Concepts 
Analysis  Agency  (CAA)  and  other  Army  staff  agencies  and  major  subordinate 
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ccranandf;  when  required  for  review  of  selected  systems.  The  Executive  Secretary 
of  the  ASARC  is  provided  by  the  Deputy  Chief  of  Staff  for  Research,  Development, 
and  Acquisition  (DCSRDA).  DCSRDA  is  responsible  to  the  Chairman  (VCSA)  for 
administrative  matters  with  assistance  by  the  proponent  Staff  agency  for  the 
particular  ASARC  meeting.  Such  administration  will  include  nomination  of 
special  ASARC  attendees  for  VCSA  approval. 

8.  BASELINE  COST  ESTIMATE. 

a.  A  document  prepared  by  the  materiel  developer,  which  is  the  first 
deliberate,  detailed  estimate  of  acquisition  and  ownership  costs.  This  estimate 
is  normally  performed  in  support  of  costing  required  for  high  level  decisions 
and  serves  as  the  base  point  for  all  aubsequent  tracking  and  auditing 
(provides  traceability) . 

b.  A  detailed  and  fully  documented  estimate  of  materiel  system  life  cycle 
costs  prepared  by  the  system  proponent.  It  is  dynamic,  appropriately  refined 
and  updated,  as  a  minimum,  for  each  major  decision  point  of  the  acquisition  cycle 
This  estimate,  subject  to  modification,  if  necessary,  by  the  ASARC  decision, 
serves  as  the  principal  cost  estimate  for  that  system. 

9.  BENEFIT  COST  ANALYSIS.  An  analytical  approach  to  solving  problems  of  choice. 
It  requires  the  definition  of  objectives,  identification  of  alternative  ways 

of  achieving  each  objective,  and  the  identifications  for  each  objective  of 
that  alternative  which  yields  the  required  level  of  benefits  at  the  lowest 
cost.  It  is  often  referred  to  as  cost-effectiveness  analysis  when  the 
benefits  of  the  alternatives  cannot  be  quantified  in  terms  of  dollars. 


10.  BEST  TECHNICAL  APPROACH.  A  document  prepared  by  a  Special  Task  Force  (STF) 
or  Special  Study  Group  (SSG)  or  the  materiel  developer  assisted  by  the  combat 
developer.  It  identifies  the  best  general  technical  approach(es)  based  on  the 
results  of  the  Trade-Off  Determination  (TOD)  and  Trade-Off  Analysis  (TOA)  and 
an  analysis  of  trade-offs  among  logistical  support  concepts,  technical  concepts, 
life  cycle  costs  and  schedules. 

11.  BREAK-EVEN  POINT.  The  point  in  time  at  which  the  cumulative  quantifiable 
benefits  equal  the  cost  of  the  investment  required  to  produce  the  benefits. 

12.  CALENDAR  YEAR.  The  period  of  time  from  January  1  through  December  31: 
distinguished  from  fiscal  year. 

13.  COMPOSITE  INFLATION  INDEX.  An  index  which  combines  the  effects  of  price 
level  changes  and  outlay  rates  to  convert  constant  year  dollar  costs  to  current 
year  dollars.  The  effect  of  outlay  rates  is  to  account  for  the  time  difference 
between  receipt  of  the  obligation  authority  and  expenditure  of  funds.  And  it 
is  during  this  time  difference  that  price  levels  may  change;  hence,  this 
effect  is  included  in  the  composite  index. 

14.  CONCEPT  FORMULATION  PACKAGE.  The  documentary  evidence  that  the  concept 
formulation  effort  has  satisfied  the  concept'  formulation  objectives.  The 
package  consists  of  a  Trade-Off  Determination  (TOD),  Trade-Off  Analysis  (TOA), 
Best  Technical  Approach  (BTA)  and  Cost  and  Operational  Effective  Analysis 
(COEA) . 

15.  CONSTANT  YEAR  DOLLARS. 

a.  A  phrase  always  associated  with  a  base  year  and  reflecting  the  dollar 
"purchasing  power"  for  that  year.  An  estimate  is  in  constant  dollars  when 
prior  year  costs  are  adjusted  to  reflect  the  level  of  prices  of  the  base  year. 
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anc  futL-*.-o  costs  are  estimated  on  the  assumption  that  the  future  price  level 
will  remain  the  same  as  in  the  base  year. 

b.  A  statistical  series  is  said  to  be  expressed  in  "constant  dollars" 
when  the  effect  of  changes  in  the  puchasing  power  of  the  dollar  has  been 
removed.  Usually  the  data  are  expressed  in  terms  of  some  selected  year 
or  set  of  years. 

16.  COST. 

a.  Although  dollars  normally  are  used  as  the  unit  of  measure,  the  broad 
definition  of  cost  equates  to  economic  resources;  i.e.,  manpower,  equipment, 
real  facilities,  supplies,  and  all  other  resources  necessary  for  weapon  and 
support  systems  and  programs. 

b.  Goods  or  services  used  or  consumed. 

17.  COST  ANALYSIS.  The  systematic  examination  of  cost  (total  resource  impli¬ 
cations)  of  Interrelated  activities  and  equipment  to  determine  the  relative 
costs  of  alternative  systems,  organizations,  and  force  structures.  Cost 
analysis  is  not  designed  to  provide  the  precise  measurements  required  for 
budgetary  purposes. 

18.  COST  ANALYSIS  IMPROVEMENT  GROUP  (CAIG) .  A  DOD  level  group  which  serves 
as  advisor  to  the  DSARC.  This  group  presents  its  evaluation  of  the  Military 
Service  cost  estimates  of  the  program  at  each  DSARC. 

19.  COST  CATEGORIES.  The  three  major  categories  of  life  cycle  cost  are 
Research  and  Development,  Investment,  and  Operating  and  Support. 

20.  COST  ELEMENTS.  Cost  elements  are  subdivisions  of  cost  categories  related 
to  work  areas  or  processes  performed  in  developing,  proaucing,  and  operac^.ig 

a  weapon/cupport  system.  Includes  such  work  areas  as  engineering,  tooling, 


manufacturing,  etc. 


21.  COST  ESTIMATE  CONTROL  DATA  CENTER  (CECDC) ♦  A  function  which  is  located 


in  the  central  cost  analysis  activity  at  each  commodity  command.  This  function 
entails : 

a.  Serving  as  the  official  point  of  registration  and  control  for  all  costs 
generated  in  that  command. 

b.  Serving  as  ’the  review  and  validation  point  for  all  costs  generated  in 
that  command. 

c.  Maintaining  cost  tracks  on  major  materiel  programs. 

22.  COST  ESTIMATING  RELATIONSHIP  (CER) . 

a.  A  mathematical  expression  relating  cost  as  the  dependent  variable  to 
one  or  more  independent  cost  driving  variables.  The  expression  may  be  repre¬ 
sented  by  any  of  several  functions,  e.g.,  linear,  power,  exponential, 
hyperbolic. 

b.  A  numerical  expression  of  the  link  between  a  physical  characteristic, 
resource,  or  activity  and  a  particular  cost  associated  with  it;  e.g.,  cost 

of  aircraft  maintenance  per  flying  hour. 

c.  A  functional  expression  which  states  that  the  cost  of  something  may  be 
estimated  on  the  basis  of  a  certain  variable  or  set  of  variables.  The 
relationship  is  derived  by  analyzing  historical  data  on  different  systems  to 
obtain  a  functional  relationship  between  several  system  characteristics. 

The  variable  to  be  estimated  is  called  the  dependent  variable,  and  the 
variables  to  which  the  dependent  variable  is  related  by  the  CER  are  called 
the  independent  variables. 

23.  COST  FACTOR. 

a.  A  CER  in  which  the  cost  is  directly  proportional  to  a  single 
independent  variable. 
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o .  A  crier  aritha-ietic  excrossion  wherein  cost  is  determined  by  application 
of  a  factor  such  as  a  percent,  e.g.,  initial  spares  percent,  or  a  ratio  as 
in  pay  and  allowance  cost  per  man  per  year. 

24.  COST  MODEL.  An  ordered  arrangement  of  data  and  equations  that  permits 
translation  of  physical  resources  into  costs. 

2.5 .  COST  AND  OPERATIONAL  EFFECTIVENESS  ANALYSIS  (COEA)  . 

a.  A  study  which  has  the  purpose  of  developing  recommended  rank  ordering 
of  candidate  systems  based  on  meaningful  relationships  between  cost  ar 
operational  effectiveness. 

b.  A  documented  investigation  of:  comparative  effectiveness  of  £  .>  ative 

means  of  meeting  a  requirement  for  eliminating  or  reducing  a  force  or  mission 
deficiency;  the  validity  of  the  requirement  in  a  scenario  which  has  approval 

of  HQ  TRADOC  and  HQ  DA,  and  the  cost  of  developing,  producing,  distributing 
and  sustaining  the  alternatives  in  a  military  environment  for  a  time  preceding 
the  combat  application. 

26.  COST  TRACK. 

a.  A  historical  record  of  selected  cost  information  (estimated  or  actual) 
on  a  weapon  system  basis  with  written  analysis  which  explains  variance  among 
cost  entries. 

b.  A  top  level  overview  of  the  absolute  value  and  trend  of  resources 
being  allocated  to  (specific)  activities. 

27.  CURRENT  YEAR  DOLLARS. 

a.  Dollars  which  reflect  purchasing  power  current  to  the  year  the  work 
'.r-  performed  Prior  costs  stated  in  current  u,^j.xars  are  che  actual  amounc^ 
paid  out  in  these  years.  Future  costs  stated  in  current  dollars  are  the 
projected  actual  amounts  which  will  be  paid. 
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b.  Also  sometimes  referred  to  as  actual  dollars,  then  year  dollars, 
inflated  dollars,  or  escalated  dollars. 

28.  DEFENSE  CONTRACTOR  PLANNING  REPORT  (DCPR)  WEIGHT.  See  Airframe  Weight. 

29.  DEFENSE  SYSTEMS  ACQUISITION  REVIEW  COUNCIL  (DSARC) .  A  council  within  the 
Office,  Secretary  of  Defense  to  advise  the  Deputy  Secretary  of  Defense  on  the 
status  and  readiness  of  each  major  system  under  development  to  advance  to  a 
subsequent  phase  ii.  its  if e  cycle.  Members  of  the  DSARC  include  the  Director 
of  Defense  Research  and  Engineering,  the  Assistant  Secretary  of  Defense 
(Installations  and  Logistics),  Assistant  Secretary  of  Defense  (Comptroller), 
the  Assistant  Secretary  of  Defense  (Program  Analysis  and  Evaluation),  and  for 
programs  within  their  areas  of  responsibility,  the  Assistant  Secretary  of 
Defense  (Intelligence),  and  the  Director  Telecommunications  and  Command  and 
Control  Systems  (DTACCS) .  Normally,  the  DSARC  reviews  the  Service  Secretary 
recommendat ions : 

initiative  validation; 

initiate  full-scale  development; 

initiate  low-rate  production;  and 

begin  full  production.  The  SECDEF  will  decide  whether  a  DSARC  or  revised 
DCP  is  required  for  procurement  of  long  leadtime  materiel  or  for  evaluation 
of  low-rate  initial  production. 

30.  DECISION  COORDINATING  PAPER. 

a.  A  summary  top-management  document  for  the  Secretary  of  Defense  that 
presents  the  rationale  for  starting,  continuing,  reorienting,  or  stopping  a 
major  development  program  at  each  critical  decision  point.  It  identifies 
the  issues  in  each  decision  and  assesses  the  important  factors,  including 
threat,  program  plans,  risks,  full  military  and  economic  consequences,  critical 
issues  to  be  resolved  by  test  and  evaluation,  acquisition  strategy,  costs  and 
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.iiili'i.’!.  .1  ■  |).i  i  .in.i' I  i‘ 1  ■ .  ih.il  i  i)  1  i  iii'ni’f  ;i  ilt'c  i  s  ii>n  .  Omi"  l  Ik‘  Sit  i  <  i  .i  ly  dI 

l)i  tiiisi-  ainiri'Vi'il  i  111’  it  i:.  .1  "rout  rat- 1 "  l)i'rwfoM  t  lu'  Si-i-rotary  ol  J 

Dr  1  iMi.si'  and  tlu'  i  mp  1  imiumU  1  lU',  Sii'vii'i*  Si'c  I'ct  ary  wlilrli  di'lliii't:  tlir  lalitodr 
i>t  till'  Si'fvii'i'  in  inanap.inK  t  hr  program  witliin  thr  thrrsliolds  oi  .•osi  , 
prilonnanrr  and  srlirdnlr  Ll..it  liavi*  been  imitallv  ay.rm'd  upon.  Tlii'  DCi’  is 
updated  prior  Lo  rarh  DSAltl.  rrview.  'I'hr  DCI*  will  be  prejiari'il  i.i  areordanri' 
with  l)t)Dl  SOOO.l!  and  OSD/lli,iDA  rorrenpondenre.  ('I'lu'  Dill’  wa.s  previously 
entitled  Devi' 1  opment  Coni'rpt  I’aprr). 

b.  A  ilorumi'iit  pri'paii'd  by  thr  Diii'itor  ol  Di'lrnsi'  iirsi'arrh  and  i'.np.  i  ni'i' r- 
inp,  (DDUtih)  and  roordinatrd  with  key  DOD  ofliri.ils  providinp,  .i  snnimar'/  .iiaiiap.r- 
mi'nl  documi'nl  lor  the  Srrri't.iiv  ot  Di'li'Hsi'.  IXD’s  ii' I  li-rl  the  Si'rri'lary  ol 
Di'li'iisr  di'i'isioMs  on  imporlatK  di'Vt' I  opmenl  and  rnp,  i  nee  r  i  np  moil  i  I' Irat  Ion  programs 
’I'lii'  doi'nmi'nl  si'rvrs  as  a  sotitre  ol  primary  information  and  ralionali'  and  lor 
npdal  inp  Lhi'  l''YDI’. 

il.  DI'.SIdN  I'tl  (iOS.'r  ^D'l'C)  .  A  inanapi'inent  ronei'pt  wherein  unit  i-ost  p.oa  1  s 
(produet  ion,  o|ieralinp.  and  support)  tire  i-st  al>  I  i  shed  diirinp  development  to 
puide  hardware  di'sipn  and  eontrol  propram  eost  .  tiost,  as  a  Itey  desipn  parameli'r 
is  .iddressed  on  a  rout  i  lui  1  n>',  basis,  and  is  an  inherent  p.irt  ol  the  development 
and  prodnetlon  proeess. 

ii'.  DKSHIN  TO  (T)ST  (iOAl..  A  unit  eost  poa  1  to  be  aihli'Vi'd  In  the  prodnetlon 
pliasi'  ol  the  lilt'  eyele  and  is  based  upon  the  existinp  be.st  I'stlm.’ite  ol 
(inantity,  prodnetlon  rate,  time  Irame,  .ind,  when  av.iilahle,  eost -<|nant  i  t  y 
re  1  a t  i on.'di  1  ps  (learninp  enrvt's)  .  The  DT(t  poa  1  Is  expres.sed  in  eonstani  iloll.irs 
and  will  lu'  established  not  lati'r  than  entry  into  lull  seali'  di-ve  I  opiiu'iil  . 
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33.  DESIGN  TO  UXIT  PRODUCTION  COST  (DTUPC) . 


a.  Included  in  development  contrac'®,  this  design  to  cost  goal  is  the 
anticipated  unit  production  price  to  be  paid  by  the  Government  for  recurring 
production  costs  and  is  based  upon  a  stated  production  quantity,  rate,  and 
time  frame.  This  unit  cost  goal  will  be  used  by  the  contractor  as  a  design 
parameter  to  control  system  cost.  In  general,  the  DTUPC  goal  should  only 
include  those  cost  elements  that  are  under  the  control,  or  influenced  by, 
the  contractor. 

b.  Current  implementation  of  the  DTUPC  concept  within  the  DOD  requires 
DTUPC  establishment  at  two  specific  levels: 

(1)  The  first  level  is  a  "contract"  between  the  Army  and  the  OSD. 

It  is  a  program  value  representing  the  total  procurement  investment  costs  for 
the  specific  major  system  equipment  items  which  collectively  comprise  the 
"flyaway"  unit  cost  definition. 

(2)  The  second  level  DTUPC  is  the  contract  between  the  Army  and 
industry.  This  DTUPC  is  best  described  as  that  which  is  most  appropriate  for 
RFPs  and  contracts.  It  includes  all  the  investment  recurring  costs  associated 
with  production  of  an  end  item.  It  normally  does  not  include  any  in-house 
investment  costs,  GFE  costs,  contractor  nonrecurring  cost,  and  engineering 
change  allowances.  Some  flexibility  driven  by  judgement  is  allowed  in  the 
establishment  of  this  DTUPC. 

34.  DISCOUNTING. 

a.  Discounting  is  a  technique  for  converting  various  cash  flows  (cost 
streams)  to  economically  comparable  amounts  at  a  common  point  in  time, 
considering  the  time  value  of  money.  Once  cost  estimates  have  been  generated, 
they  must  be  time  phased  to  reflect  alternative  expenditure  patterns.  The 
time  value  of  money  is  considered  by  computing  present  value  costs.  Present 
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I 

vaiuo  :  o;iz^  aLC  corapuced  by  applying  a  discount  rate  to  each  year's  cost  in 
a  cost  streaai.  The  current  discount  rate  specified  by  OSD  is  10  percent. 

II 

Ttic  presL-nt  value  cost  is  the  sum  of  the  discounted  costs  over  time.  J 

b.  The  purpose  of  discounting  is  to  determine  if  the  time  value  of  money  a 

is,  in  any  given  case,  sufficiently  great  to  change  the  ranking  of  alternatives —  ^ 

a  ranking  that  has  been  established  on  the  basis  of  all  other  considerations. 

35.  DISCOUNT  RATE.  The  interest  rate  used  to  discount  or  calculate  future 
costs  and  benefits  so  as  to  arrive  at  their  present  value. 

36.  ECONOMIC  ANALYSIS.  systematic  approach  to  the  problem  of  choosing  how 
to  employ  scarce  resources  and  an  investigation  of  the  full  implications  of 
achieving  a  given  objective  in  the  most  efficient  and  effective  manner. 

37.  ECONOMIC  ESCALATION.  That  amount  of  additional  dollars  necessary  to  reflect 
changes  in  the  price  level  (inflation)  of  goods  and  services  being  purchased 
over  time;  i.e,,  the  difference  between  the  constant  dollar  total  and  the 
current  or  projected  year  totals  of  the  cost  of  goods  and  services  purchased. 

Economic  escalation  may  be  historical  (actual  impact),  projected  (estimated  future 
impact),  or  both. 

38.  EMPTY  WEIGHT.  Aircraft  empty  weight  includes  the  weights  of  airframe, 
engines,  integral  avionics/electronics  and  weapons,  and  other  equipment  as 
identified  by  MIL-STD-1374 .  It  excludes  the  weights  of  crew,  fuel,  oil 
(except  trapped  fluids)  and  payload. 

39.  ENGINEERING  CHANGE  PROPOSAL  (ECP) .  A  proposal  to  change  the  design  or 
engineering  features  of  materiel  undergoing  development  or  production. 

40.  FISCAL  YEAR. 

a.  The  twelve-month  period  between  settlements  of  financial  accounts. 

Source :  Webster's  New  World  Dictionary. 
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b.  In  the  Federal  Government,  the  twelve-month  period  which  begins 
1  October  of  one  year  and  ends  30  September  of  the  next.  (Prior  to 
1  July  1976,  the  Fiscal  Year  ran  from  1  July  of  one  year  to  30  June  of 
the  following  year.) 

41.  FIVE  YEAR  DEFENSE  PROGRAM  (FYDP) .  The  official  program  which  summarizes 
the  Secretary  of  Defense  approved  plans  and  programs  for  the  Department  of 
Defense.  The  FYDP  is  published  at  least  once  annually  and  is  also  represented 
by  a  computer  data  base  which  is  updated  three  times  a  year  (following  the 
President's  Budget  submission  in  January,  POM  submission  in  April/May  and 
Service  Budget  submission  in  October/November) . 

42.  FLYAWAY  COST .  This  cost  concerns  the  major  system  equipment  items  of  the 
Work  Breakdown  Structure  (WBS)  exclusively;  considers  only  the  Procurement 
Appropriation  supported  costs;  and  encompasses  both  contract  and  in-house  cost 
elements  of  the  investment  cost  categories  except  for  first  destination  trans¬ 
portation  and  modifications  which  are  separate  budget  activities. 

43.  HARDWARE  COST.  Hardware  cost  concerns  the  major  system  equipment  items 
of  the  Work  Breakdown  Structure  (WBS)  exclusively;  considers  the  Procurement 
MCA,  OMA  and  other  appropriation  supported  costs;  and  encompasses  both  contract 
and  in-house  cost  elements  of  the  Investment  Recurring  Cost  Category  except 

for  first  destination  transportation  and  modifications  which  are  separate  budget 
activities . 

44.  INDEPENDENT  COST  ESTIMATE.  Any  cost  estimate  developed  in  organizational 
channels  separate  and  independent  from  program  proponency  channels  and  having 
the  express  purpose  of  serving  as  an  analytical  tool  to  validate  or  cross-check 
cost  estimates  developed  in  proponency  channels. 
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43. 


.-.ND£?F.N’i)EN'T  GOVERNMENT  COST  ESTIMATE  (IGCE).  A  presolicitation,  in-house 


estimate  of  the  probable  price  (estimated  cost  plus  profit  or  fee)  of  a 
proposed  procurement,  and  is  based  upon  the  scope  of  work  and/or  technical 
requirements,  as  appropriate,  without  reliance  upon  contractors'  pricing 
estimates.  Normally,  the  contracting  office  responsible  for  placing  the 
procurement  will  determine  when  an  TGCE  is  required. 

46.  INDEPENDENT  PARAMETRIC  COST  ESTIMATE  (IPCE).  Highly  aggregated,  output 
(physical  and/or  performance  parameter)  related  materiel  life  cycle  cost 
estimate  accomplished  outside  of  the  functional  control  of  program  proponents. 

The  IPCE  is  developed  to  test  the  reasonableness  of  the  proponent's  Baseline 
Cost  Estimate  and  to  provide  a  second  opinion  as  to  the  cost  of  a  weapon  system 
for  consideration  at  key  decision  points  in  the  acquisition  cycle  including 

AS ARC  and  DSARC. 

47.  INFLATION.  A  rise  in  the  general  level  of  prices.  Pure  inflation  is 
defined  as  a  rise  in  the  general  level  of  prices  unaccompanied  by  a  rise 
in  output  (productivity) .  See  Economic  Escalation. 

48.  INVESTMENT  COSTS. 

a.  Costs  required  beyond  the  development  phase  to  introduce  into  operational 
use  a  new  capability;  i.e. ,  to  procure  or  to  provide  for  major  modification  of 

an  existing  capability.  Such  costs  are  one-time  in  the  life  cycle  and  should 
include  construction  costs  of  facilities,  major  and  minor  equipment  and  an  initial 
supply  of  fuel  and  parts.  Initial  costs  of  training  operating  and  maintenance 
personnel  is  also  a  part  of  total  investment  costs.  Source; 

b.  The  sum  of  all  costs  resulting  from  the  production  and  introduction 
of  a  materiel  system  into  the  Army’s  operational  inventory,  includes: 

(1)  All  costs  to  the  Government,  defeined  as  contractor  costs  plus 
in-house  costs,  of  products  and  services  necessary  to  transform  the  results 
of  R&D  into  a  fully  operational  system  consisting  of  the  hardware,  training  and 
support  activities  necessary  to  initiate  operations. 
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(2)  Costs  of  both  a  nonrecurring  and  recurring  nature. 

(3)  Costs  of  all  production  products  and  related  services, 
irrespective  of  how  such  costs  are  funded. 

49.  LEARNING  CURVE.  The  cost  quantity  relationship  for  estimating  cost  of 
equipment.  Generally  used  to  predict  or  describe  the  decrease  in  the  cost 
of  a  unit  as  the  number  of  units  produced  increases. 

50.  LETTER  OF  AGREEMENT  (LOA) .  The  LOA  is  a  jointly  prepared  and  authenti¬ 
cated  document  in  which  the  combat  developer  and  the  materiel  developer 
outline  the  basic  agreements  for  further  investigation  of  a  potential  materiel 
system.  The  purpose  of  the  LOA  is  to  insure  agreement  between  the  combat  and 
materiel  developers  on  the  general  nature  and  chatacteristics  of  the  proposed 
system  and  the  investigations  needed  to  develop  and  validate  the  system  concept, 
to  define  the  associated  operational,  technical,  and  logistical  support  concepts, 
and  to  promote  synchronous  interaction  between  the  combat  developer  and  materiel 
developer  during  the  conduct  of  these  investigations. 

51.  LETTER  REQUIREMENT. 

a.  The  LR  is  an  abbreviated  procedures  for  acquisition  of  low  value  items 
and  may  be  used  in  lieu  of  the  ROC  when  applicable.  Low  value  items  are  low  unit 
cost,  low  risk  developmental  or  nondevelopmental  items  for  which  the  total  RDTE 
expenditure  will  not  exceed  $1  million,  and/or  the  procurement  costs  will  not 
exceed  !’2  million  for  any  fiscal  year  or  $10  million  for  the  5-year  program  period. 
The  LR  is  not  appropriate  for  system  components. 

b.  The  LR  is  jointly  prepared  and  authenticated  by  the  combat  developer  and 
materiel  developer  as  prescribed  by  AR  71-9. 

52.  LIFE  CYCLE  COST. 

a.  An  approach  to  costing  that  considers  all  costs  incurred  during  the 
projected  life  of  the  system,  subsystem,  or  component  being  evaluated.  The 
life-cycle  cost  of  materiel  includes  the  cost  to  acquire,  operate,  and  maintain 
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th^‘  wrapon  over  its  useful  life.  Materiel  system  life  cycle  cost  includes 
all  costs  associated  with  the  three  life  cycle  phases,  research  and  development, 
investment  and  operations. 

b.  The  summation  of  all  expenditures  required  from  conception  of  a  system 
until  it  is  phased  out  of  operational  use. 

c.  The  total  cost  of  ownership  ....  over  the  system  life  cycle  including 
all  research,  development,  test  and  evaluation;  initial  investment;  and 
operating  and  maintenance  costs. 

d.  Total  appropriations  for  the  entire  work  breakdown  structure  of 
MIL-STD-881A  for  all  cost  categories  of  AR  11-18. 

53.  MAJOR  SYSTEM  EQUIPMENT.  The  complete  flyaway  equipment,  including  airframe, 
engineer,  and  all  other  installed  equipment.  Same  as  air  vehicle. 

Sources ;  MIL-STB-881A  and  DARCOM  Guide  to  Key  Cost  Analysis  Definitions. 

materiel.  Weapons,  equipment,  supplies,  etc.;  distinguished  from 
personnel . 

55.  MATHEMATICAL  MODEL. 

a.  The  general  characterization  of  a  process,  object,  or  concept,  in  terms 
of  mathematical  symbols,  which  enables  the  relatively  simple  manipulation  of 
variables  to  be  accomplished  in  order  to  determine  how  the  process,  object, 

or  concept  would  behave  in  different  situations. 

b.  Mathematical  models  are  characterized  by  the  exclusive  use  of  equations 
to  represent  the  characteristics  of  the  system.  The  basis  for  such  equations 
can  range  from  pure  hypothesis  to  the  analysis  of  data.  Mathematical  models 
generally  provide  a  great  deal  of  flexibility,  but  often  at  the  expense  of 
simplifying  the  real  world  situation. 

56.  MODEL .  A  model  is  a  representation  of  the  reality  of  a  situation  or 
condition  being  studied.  Ideally,  it  would  represent  the  real  situation 
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without  error  or  uncertainty.  (However,  at  best,)  it  can  only  simulate 
most  ....  of  the  real  world.  (It  uses)  exercises,  simulations,  gaming 
and  mathematical  representations,  and  supplies  ....  information  on  the 
effectiveness  of  the  various  alternatives  under  consideration. 

57.  NONRECURRING  INVESTMENT.  Those  elements  of  investment  cost  which  generally 
occur  only  once  in  the  production  cycle  of  a  weapon/support  system. 

58.  OBLIGATION;  The  estimate  of  the  actual  amount  of  the  cost  of  an  authorized 
service  or  article  ordered.  This  estimate  is  carried  in  official  accounting 
records,  and  reserves  funds  pending  completion  of  the  contract.  This 
reservation  is  required  by  public  law. 

59.  OPERATING  AND  SUPPORT  COST.  The  sum  of  all  costs  resulting  from  the 
operation,  maintenance  and  support  (including  personnel  support)  of  the 
weapon  system  after  it  is  accepted  into  the  Army  inventory. 

60.  OPERATIONS  RESEARCH.  A  scientific  approach  which  uses  analytic  methods 
adopted  from  mathematics  to  solve  operational  problems.  The  objective  is 

to  provide  management  with  a  logical  basis  for  making  sound  predictions  and 
decisions.  Among  the  common  scientific  techniques  used  in  operations  research 
are  mathematical  programming,  statistical  theory,  information  theory,  game 
theory,  Monte  Carlo  methods,  and  queuing  theory. 

61.  PRESENT  WORTH  (VALUE) .  See  Discounting. 

62.  PROCUREMENT  COST.  This  cost  concerns  the  entire  work  breakdown  structure; 
considers  only  the  Procurement  appropriation  supported  costs;  and  encompasses 
all  contract  and  in-house  cost  elements  for  the  complete  investment  cost 
category . 
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63.  PRODl.CT  IMPROVEMENT  PROGRAM  (PIP) .  A  proposed  configuration  change 


involving  substantial  engineering  and  testing  effort  on  major  end  items  and 
depot  repairable  components  or  changes  on  other  than  developmental  items 
to  increase  system/combat  effectiveness  or  extend  the  useful  military  life. 

64.  PRODUCTION  COST.  This  cost  concerns  the  major  systems  equipment  items 
of  work  breakdown  structure  exclusively;  considers  the  Procurement,  MCA,  OMA 
and  other  appropriation  supported  costs;  and  encompasses  both  contract  and 
in-house  cost  elements  of  the  Investment  Nonrecurring  and  Recurring  Cost 
Categories  except  for  first  destination  transpo-tation  and  modifications 
which  are  separate  budget  activities. 

65.  PROGRAM  COST.  This  cost  concerns  the  entire  work  breakdown  structure; 
considers  all  appropriations;  and  encompasses  all  contract  and  in-house 
cost  elements  for  the  complete  Research  and  Development  and  Investment 
Cost  Categories:  Source :  DARCOM  Guide  to  Key  Cost  Analysis  Definitions. 

66.  PROGRAM  ACQUISITION  COST.  This  cost  concerns  the  entire  work  breakdown 
structure;  considers  the  RDTE  and  Procurement  appropriations  only;  and 
encompasses  all  contract  and  in-house  cost  elements  for  the  Research  and 
Development  and  Investment  Cost  Categories. 

67.  PROGRAM  OBJECTIVE  MEMORANDUM  (POM) .  A  memorandum  in  prescribed  format 
submitted  to  the  Secretary  of  Defense  by  the  Secretary  of  a  Military  Department 
(e.g..  Army)  or  the  Director  of  a  Defense  Agency  which  recommends  the  total 
resource  requirements  within  the  parameters  of  the  published  Secretary  of 
Defense  fiscal  guidance. 

68.  PROPONENT.  An  (Army)  organization  or  staff  which  has  been  assigned 
primary  responsibility  for  materiel  or  subject  matter  in  its  area  of 
interest  (e.g.,  proponent  school,  proponent  staff  agency,  proponent  center). 
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69.  RECURRING  INVESTMENT.  Those  elements  of  investment  cost  which  occur 


repeatedly  during  production  and  delivery  of  a  weapon/support  system. 

70.  REGRESSION  ANALYSIS.  The  association  of  one  or  more  independent 
variables  with  a  dependent  variable.  Under  static  conditions  the  analysis 
is  called  correlation.  When  used  for  predictive  purposes,  it  is  referred 
to  as  regression.  The  relationships  are  associative  only;  causative 
inferences  are  added  subjectively  by  the  analysts. 

71.  REQUIRED  OPERATIONAL  CAPABILITY  (ROC) .  A  HQDA  document  which  states 
concisely  the  minimum  essential  operational,  technical,  logistical  and 

cost  information  necessary  to  initiate  full  scale  development  or  acquisition 
of  a  materiel  system. 

72.  RESEARCH  AND  DEVELOPMENT  COST.  The  sum  of  all  costs  (contractor  and 
in-house)  resulting  from  applied  research,  engineering  design,  analysis, 
development,  test,  evaluation  and  managing  development  efforts  related  to 
a  specific  materiel  system. 

73.  SELECTED  ACQUISITION  REPORT  (SAR) .  Standard,  comprehensive,  summary 
reports  on  major  defense  systems  for  management  within  the  Department  of 
Defense.  SARs  are  submitted  to  OSD  for  transmittal  to  the  Congress  and  other 
Government  agencies. 

74.  SENSITIVITY  ANALYSIS.  Repetition  of  a  (cost)  analysis  with  different 
assumed  quantitative  values  for  selected  cost  driving  parameters  or  other 
cost  analysis  assumptions  in  order  to  determine  the  effects  of  varying  the 
values  or  assumptions  for  the  purposes  of  comparison  with  the  results  of 
the  basic  analysis.  If  a  small  change  in  a  value  or  assumption  results  in 
a  large  change  in  the  results,  then  the  results  are  said  to  be  sensitive 
to  that  parameter  or  assumption. 
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73.  SnGL'i.D  COST. 


a.  Inicial  Study.  A  Should  Cost  Study  is  an  approach  to  cost  analysis 
(ASPR  3-S01.2(b)),  that  challenges  a  contractor's  cost  proposal,  supporting 
data,  and  rationale,  by  integrating  into  a  single  fully-coordinated  effort 
the  auditing,  pricing,  engineering,  and  management  analysis  of  a  contractor's 
manufacturing  and  management  operations,  in  order  to  determine  a  realistic 
cost  estimate  on  what  the  item  and/or  services  should  cost,  assuming  reasonable 
achievable  economics  and  efficiencies.  This  coordinated  analysis  is  accomplished 
on-site,  at  the  contractor's  plant,  by  a  multi-disciplined,  highly  qualified 

team  of  Government  specialists,  which  reviews  in-depth  the  contractor's  activities 
(i.e.,  manufacturing,  engineering,  accounting,  cost  estimating,  make-or-buy, 
purchasing,  organizational  structure  and  any  other  elements  of  cost  and  management 
control)  required  for  contract  performance.  The  in-depth  analysis,  which  becomes 
the  basis  for  the  Government's  negotiation  position,  is  used  to  identify  the 
contractor's  historical  cost  on  past  or  current  contracts  for  the  same  or  similar 
itera(s),  and  to  determine  if  his  management  controls  and  methods  of  operation 
reflect  uneconomical  practices  and  inefficiencies  which  can  and  should  be  eliminated. 
The  team  findings  and  recommendations  (improvement  goa^s)  may  also  be  applied 
to  aspects  of  the  contractor's  operation  during  and  beyond  the  instant  contract. 

b.  Follow-on  Study.  A  streamlined  Should  Cost  Study  is  a  follow-on 
in-depth  cost  analysis  which  utilizes  the  initial  and/or  follow-on  Should  Cost 
study  as  the  baseline  for  evaluation  of  the  contractor's  efforts  and  on-going 
performance,  determines  what  benefits  have  accrued  from  improvements  in  the 
contractor's  management  and  manufacturing  operations,  and  compares  this  data 
against  the  contractor's  cost  proposal  and  supporting  data  for  the  purpose  of 
establishing  the  Government's  negotiation  objectives.  The  team,  preferably 
composed  of  members  from  the  original  team,  performs  an  approximately  3-week 


7.0.20 


on-site  in-depth  analysis  to  determine  what  efforts  the  contractor  has  taken 
to  eliminate/correct  uneconomical  practices  and  inefficiencies.  The  analysis 
is  to  re-examine  improvement  goals,  if  any,  or  establish  new  or  additional 
goals  to  improve  contract  performance.  The  team  composition  and  procedures 
for  conducting  the  follow-on  study  is  to  be  patterned  in  accordance  with 
the  Should  Cost  team  concept. 

76.  SOURCE  SELECTION  EVALUATION  BOARD  (SSEB) .  A  group  of  military  and 
civilian  personnel,  representing  the  various  functional  and  technical  areas 
involved  in  a  procurement,  appointed  by  the  Source  Selection  Advisory  Council 
to  direct,  control,  and  perform  the  evaluation  of  proposals  responsive  to 
requirements,  and  to  produce  summary  facts  and  findings  required  in  the  source 
selection  process. 

77.  SPECIAL  STUDY  GROUP.  A  study  group  chartered  by  CG,  TRADOC  to  conduct 
analysis,  insure  inclusion  of  all  alternatives  within  an  analysis,  monitor 
experimentation,  or  undertake  such  tasks  that  may  require  the  concentration 
of  special  expertise  for  a  short  duration. 

78.  SPECIAL  TASK  FORCE.  Same  as  Special  Study  Group,  except  chartered  by 
the  Chief  of  Staff,  Army. 

79.  SUMK  COSTS .  The  summation  of  all  past  expenditures  or  irrevocably 
committed  funds  related  to  a  given  cost  estimate.  Sunk  costs  are  generally 
not  relevant  to  decision-making  as  they  reflect  previous  choices  rather 
than  current  choices. 

80.  SYSTEMS .  An  orderly  study  of  a  management  system  or  an  operating  system 
using  the  techniques  of  management  analysis,  operations  research,  industrial 
engineering,  or  other  methods  to  evaluate  the  effectiveness  with  which  missions 
are  accomplished,  and  to  recommend  improvements. 
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8i  .  SYS,  i. MS  A.NALYSIb  (.SA).  Tae  application  of  a  thorough,  reasoned  approacn 
to  tiic  solution  of  complex  military  requirements,  operations  and  management 
problems.  The  objective  of  SA  is  to  provide  a  decision-maker  with  data  and 
information  (quantitative,  insofar  as  possible)  to  assist  his  determination 
of  which  alternative  policies  or  strategies  best  satisfy  the  definite  adjectives. 
SA  can  use  management  analysis,  operations  research,  industrial  engineering  and 
other  s( ientific  or  analytical  disciplines  to  compare  the  competing  courses 
of  action. 

82.  TOTAL  RISK  ASSESSING  COST  ESTIMATE  (TRACE).  The  expected  total  cost 
over  a  specified  period  of  a  materiel  development  program  computer  on  the 
basis  of  the  costs  of  accomplishing  the  work  elements  of  the  program's 

work  breakdown  structure,  and  including  specific  provision  for  the  statistical 
estimation  of  probable  program  costs  otherwise  indeterminate.  The  TRACE  should 
be  that  estimate  having  a  50/50  chance  of  producing  either  a  cost  overrun  or 
an  underrun. 

83.  TRADE-OFF  ANALYSIS  (TOA) .  A  document  prepared  by  a  STF  or  SSG  or  jointly 
by  the  combat  and  materiel  developers  to  determine  which  technical  approach (es) 
offered  in  the  TOD  are  best. 

84.  TRADE-OFF  DETERMINATION  (TOD) .  The  document  normally  prepared  by  the 
materiel  developer  and  transmitted  to  the  combat  developer  and  transmitted  to 
the  combat  developer  or  to  a  STF  or  SSG  to  convey  the  apparent  technical 
feasibility  of  a  potential  system,  including  technical  risks  associated  with 
each  approach,  estimated  RDTE,  and  procurement  costs  and  schedules. 

85.  L'h'CERTAINTY  ANALYSIS.  A  systematic  analysis  of  the  range  of  probable 
costs  about  a  point  estimate  based  on  considerations  of  requirements  uncertainty, 
cost  estimating  uncertainty  and  technical  uncertainty.  The  intent  of  such  an 
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analysis  is  to  provide  the  decision  maker  with  information  which  should 
improve  the  rationality  of  decisions  based  on  point  estimate,  but  rather 
to  place  it  in  perspective  with  respect  to  various  contingencies. 

86.  (COST)  VALIDATIQiN. 

a.  Cost  Estimate:  Test  of  a  cost  estimate  to  confirm  that  it  is  sound, 
well-grounded  on  cost  estimating  methods  and  founded  on  fact  or  capable  of 
being  justified,  supported,  and  defended.  A  valid  cost  estimate  is  to  include 
the  proper  cost  elements  and  have  supportable  rationale,  or  the  validity  is 

to  be  demonstrated  by  the  comparison  of  the  cost  submission  with  the  expected 
costs  developed  by  the  validator. 

b.  Cost  Data;  Resource  data  which  are  objectively  analyzed  and  documented 
by  the  preparing  agency  and  are  coordinated  with  all  those  Department  of  the 
Army  agencies  with  a  functional  responsibility  for  the  data. 

87.  WEAPON  SYSTEM  COST.  This  cost  concerns  the  major  system  equipment, 
training,  peculiar  support  equipment,  system  test  and  evaluation,  system/project 
management,  data,  operational/site  activation,  common  support  equipment  and 
industria]  facilities  of  the  work  breakdown  structure;  considers  only  the 
Procurement  appropriation  supported  costs;  and  encompasses  both  contract  and 
in-house  cost  elements  of  the  Investment  cost  category  except  for  first 
destination  transportation  and  modifications  which  are  separate  budget  activities. 

88.  WORK  BREAKDOWN  STRUCTURE.  A  management  technique  for  subdividing  a  total 
job  into  its  component  elements,  whicii  then  can  be  displayed  in  a  manner  to  show 
the  relationship  of  these  elements  to  each  other  and  to  the  whole.  It  is  a 
product-oriented  family  tree,  composed  of  hardware,  software,  services,  and 
other  work  tasks,  which  results  from  project  engineering  effort  during  the 
development  and  production  of  a  defense  materiel  item,  and  which  completely 
displays  the  project/program. 
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